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PREFACE. 


The  contents  of  the  present  volume  of  The  American  Ephemeris  are,  in 
general,  similar  to  those  <»f  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  positions  of 
the  major  planets,  and  c>ther  fundamental  astronomical  data  for  equidistant 
intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  mnjor  phmets  for  transit  over  the 
uieridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Fhenomena,  contains  predictions  of  phenomena  to  be  observed, 
witli  data  for  their  computation  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclii)ses,  wliere  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  dijigran'is  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Professor  U,  S,  jVavtj,  SuptrintendejU, 
Washington,  Februanff  1885. 
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CORRECTIONS 


Epheineris  for  1885  (First  Edition  only). 

Page  249,     lust  line  in  last  coliiiun,  for  8  30.7  read  8  30.8 

325,     22  Cainelop.  (II.),  R.  A.  opposite  Oct.  5.7,  "     .74  "     .76 

Delete;  -  .07  opposite  Dec.  34.5  ami  move  coliitnii  iVoiii  Oct.  5.7,  iiichisive,  down  one  line. 
375,     fiftli  column,  for  o»  Cygni  read  31  Cygni 

408 — 401*,     Declination  of  Neptnne  from  Sept.  I   to  Dec.  32,  both  included,  to  be  increased  one 

degree. 
417,     Third  cohnnn,  second  line,  remove  E  to  t!  ird  line. 
453,     Diagram  of  Jnj)itfr's  Satellites,  reverse  direction  of  arrows. 
482,    Li  first  cohjinn,/or  Mar.  W 6'  read  Mar.  V.)^  \&\ 
502,     Line  12,  for  p  cos  (p'  read  t>  sin  ^' 
504,     Line    2,  for  3"  read  6" 


The  American  Nautical  Almanac  for   1886  (First  Edition  only). 


Page  253,  Eclipse  Charts,  first  line, 
261,  Twenty-third  line. 


for   Angu.-t  8 — \)    read  August  28 — \). 
"    21"  5" 57  .4         "    2 1 1'  6"' 55 '.06 


The  American  Epheineris  and  Nautical  Almanac  for  1886  (First  Edition). 

Page  113,     July  5,  Moon's  Upper  Transit,  for  2''  32 -.8  read  3i»  32™.8 

200,     Dec.  22,  Equation  of  Time,  "     0"'  8 .54  «     1»"  8'.54 

263,     To  the  heliocentric  longi  ude  of  Neptune  ap|>iy  the  f  llovving  corrections: 

Jan.   3,  —  0".80;  Mar.   8,  —  0'M)6;  May  3,  *— r'.12;  July  6,  —  1".30;  Sept.  8,  —  !".48; 

Nov.  3,  — 1".62;  Dec.  37,  —  r'.80,  and  interpolated  values  for  intermediate  dites. 
249,  400  and  410,     To  the  apparent  R.  A.  and  Dec.  of  Neptune  ajiply  the  following  corrections: 


K.  A. 


Pec. 


Jan.      3,                         —     0.05  —     0.2 

April    9,                       —    0.05  —    0.2 

Aug.    1.5,                       —    0.10  —    0.3 

Dec.    21,                         —     0.11  —     0.5 
and  interpolated  values  for  int«Tmediate  dates. 
276,     From  Nov.  16  to  Dec.  36,  increase  Q'  by  T. 

482,     Under  "Washington  Mean  Times  of  Elongations,"  for  Tit^mia  read  Ariel  and  for  Ariel  read 

Tit;mia. 

504,     Lines  5, 8  and  9  from  top,  for  sin  cr'                read  cos  <p' 

516,  Line  8,  "     1885.0                 "     1886^0 

517,  Line  30,  "     adai)ted               "     adopted. 


Ephcmeris  for  18S7  (First  Edition). 


read  12.573 


Page  294,  /Tauri,  in  last  colunm,  for  12.753 

29(5,  Dec.  of  a  Hydrte,  "  -f 

297,  In  all  cojiies  of  EjilMMneris  from  1882  to  1887,  /or  31  Corome  Boretdis  read  31  Comie  Berenicea 

298,  /  Cassiopete,  last  column,  for  -\- 
298,  Dec.  of  fj  Coronje  Borcalis,  "  4(>''.5)2 
29JI,  Groomb!  944,  Ann.  Var.  in  R.  A.,  "  — 
300,  1  Draconis  (IL)  in  R.  A.  "  57'.747 

511,  16th  line  from  bottom,  "  y 

512,  Annapolis  mean  time  of  Emersion,  ^  5^ 
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"  43".92 

"  + 

"  54-.747 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHROXOLOGICAL  ERAS. 

TilE  YEAR  188S,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  I  I2TH  AND  THE  BEGINNING 
OF  THE  \V.\TU  YEAR  OF  THE  INDKPENDKNCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS     TO 


The  yonr  fJ(»OI   of  the  Julian  Period  ; 

731HV.>7  of  tlie  By/ intiiio  i-ra,  tlio  year  7.*{07  coiiiincnriiijr  on  Soptemhor   1st; 

r»f>48-4i>  of  the  Jewish   era,  the  year  Cii'M  eonnneneinj?    on    SejitenilMM*    6th,  or,    more 

exactly,  r.t  snnsc  t  on  Septeniher  5th ; 
2<i41   sinee  the  foundation  of  Rome,  ncrordin*;  to  Varro; 

2(V^5   sinr.e   th<?    he^innin^   of   the   era  of   Nabonassar,    which    has    l)een    assij^ned    to 
\Vednesd:iy,  the   2<)th    of   Fehniary   of  the   3J)f)7th    year   of  tlio    Julian    Period: 
con-espondinjr,  ill  the  notation  of  ehronoloj^ists,  to  the  747th;  and,  in  the  notation 
of  astronomers,  to  tlie  74(kh  year  In^fore  the  hirtli  of  Christ; 
2<K)4  of  the   Olympiads,  or  the  foiirtli  year  of  the  iUiiUh  Olympiad  eommeneinj;  in  July, 
1887,  if  we  fix  the  era  of  the  Olym|>iads   at   77.1.^  yeai*s  Iw^fore  Christ,  or  near 
the  l>e^innin<^  of  July  of  the  year  3iK*38  of  the  Julian  Period  ; 
2200  of  the  Grecian  era,  or  the  era  of  tlie  Selcucidie ; 
l(J04  of  the  era  of  J)roci.ETiAN  ; 

2548  of  the  Jnpanes(>  em  and  to  the  21st  year  of  the  period  entitled  "Meiji." 
The  year  130()  of  the   Mohammedan  era,  or  the  era  of  the  Hegira,   Ijegins    on    the   7th   day   of 
Hepteinlier,  1888. 

The  fii*st  day  of  January  of  the  year  1888  is  the  2,410,0.'38th  day  since  the  commencement  of  the 
Julian  Period. 
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VIinONOLOaiCAL  CYCLES, 


Dominicnl  Letter A,  G. 

Epact 17 

Ltinar  Cycle  or  Golden  Numl»er      ...       8 


Sohir  Cycle 21 

Roman  Indiction  . 1 

Julian  Period 6G01 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O  The  Sun. 

<C  The  Moon, 

g  Mercury. 

9  Venus. 

0  The  Earth. 


s 

Mara. 

V 

Jii|)iter. 

h 

Saturn. 

S 

Uranud. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 


Summer 
Signs. 


1. 

^Y*  Aries. 

2. 

y    Taurus. 

3. 

n  Gemini. 

4. 

Zo  Cancer. 

5. 

il   Leo. 

(J. 

"K  Virgo. 

Autumn 
Signs. 


Winter 
Signs. 


7.  =£1  Libra. 

8.  rn.  Scorpius. 

9.  /   Sagittarius 

10.  Vf  Capricornus, 

11.  ts.  Aquarius. 

12.  H  Pisces. 


ASPECTS. 

({  Conjunction,  or  having  the  siune  Longitude  or  Right  Ascension, 
n  Quadrature,  or  differing  J)0°  in  Longitude  or  Right  Ascension. 
g     Opposition,     or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


Q 

Ascending  Node, 

8 

]>(;scending  Node. 

N. 

North. 

S  . 

South. 

E. 

East 

W. 

West. 

o 
/ 
// 

h 
III 

■ 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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PART     I . 


ASTEONOMICAL    EPHEMEEIS 


FOR  THK 


MEKIDIAN  OF  GREENWICH. 


IFB  M— 1 — 1 


JANUARY,    1888. 


AT  GREENWICH  APPARENT  NOON. 


9 
5 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN 
Mon. 
Tues. 

Wed. 


d 

o 

9 

<M 

o 

p 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoontion. 


h     m       8 

18  45  59.59 

18  50  24.45 

18  54  48.97 

18  59  13.14 

19  3  36.91 
19  8  0.26 

19  12  23.17 

19  16  45.61 

19  21  7.54 

19  25  28.95 

19  29  49.80 

19  3.4  10.07 

19  38  29.73 

19  42  48.75 

19  47  7.11 

19  51  24.79 

19  55  41.77 

19  59  58.03 

20  4  13.54 

20    8  28.28 

20  12  42.25 

20  16  55.43 

20  21     7.82 

20  25  19.40 

20  29  30.17 

20  33  40.13 

20  37  49.27 

20  41  57.59 

20  46     5.09 

20  50  11.78 

20  54  17.66 

20  58  22.73 


Diff.  for 
1  Hour. 


1.043 
1.029 
1.014 

0.999 
0.982 
0.964 

0.945 
0.924 
0.903 

0.881 
0.857 
0.832 

0.806 
0.779 
0.752 

0.723 
0.693 
0.662 

0.631 
0.599 
0.566 

0.533 
0.500 
0.467 

0.433 
0.398 
0.364 

0.330 
0.296 
0.262 
0.228 


10.194 


Apparent 
Deoliuation. 


// 


S.23  1  50.5 
22  56  45.5 
22  51  13.0 

22  45  13.2 
22  38  46.4 
22  31  52.7 

22  24  32.2 
22  16  45.2 
22     8  31.9 

21  59  52.6 
21  50  47.5 
21  41   16.9 

21  31  21.1 
21  21     0.3 

21   10  14.8 

20  59  5.0 
20  47  31.1 
20  35  33.6 

20  23  12.7 
20  10  28.9 
19  57  22.3 

19  43  53.4 
19  30  2.7 
19  15  50.4 

19  1  16.9 
18  46  22.5 

18  31     7.7 

18  15  32.8 

17  59  38.3 

17  43  24.4 

17  26  51.6 

S.  17  10    0.3 


Diff.  for 
1  Hoar. 


+12.14 
13.28 
14.42 

+  15.56 
16.69 
17,80 

+  18.91 
20.00 
21.09 

+22. 1 7 
23.24 
24.29 

+25.34 
26.37 
27.40 

+28.41 
29.39 
30.36 

+31.33 
32.28 
33.22 

+34.14 
35.05 
35.94 

+36.82 
37.68 
38.53 

+39.36 
40.17 
40.97 
41.75 

+42.51 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 


// 


6  18.44 

6  18.43 

6  18.42 

6  18.40 

6  18.38 

6  18.35 

6  18.32 

6  18.28 

6  18.24 

6  18.20 

6  18.15 

6  18.10 

6  18.04 

6  17.98 

6  17.91 

6  17.84 

6  17.77 

6  17.69 

6  17.61 

6  17.53 

6  17.44 

6  17.34 

6  17.24 

6  17.14 

6  17.03 

6  16.91 

6  16.79 

6  16.66 

6  16.53 

6  16.39 

6  16.24 


16  16.09 


71.10 
71.06 
71.01 

70.95 
70.89 
70.83 

70.77 
70.70 
70,63 

70.56 
70.48 
70.40 

70.31 
70.22 
70.13 

70.04 
69.94 
69.84 

69.74 
69.64 
69.53 

69.43 
69.32 
69.21 

69.10 
68.99 

68.88 

68.77 
68.65 
68.54 
68.42 

68.31 


Sqnatlon  of 

Time, 

to  be 

Added  to 

Apparent 
Time. 


m       s 

3  39.55 

4  7.77 

4  35.66 

5  3.18 
5  30.32 

5  57.04 

6  23.32 

6  49.13 

7  14.44 

7  39.23 

8  3.46 
8  27.10 

8  50.15 

9  12.56 
9  34.30 

9  55.36 
10  15.72 
10  35.37 

10  54.27 

11  12.41 
11  29.78 

11  46.36 

12  2.15 
12  17.13 

12  31.30 
12  44  66 

12  57.22 

13  8.96 
13  19.88 
13  29.98 
13  39.27 

13  47.76 


Diir.  for 
1  Honr. 


s 
1.182 

1.169 

1.155 

1.140 
1.123 
1.105 

1.086 
1.065 
1.044 

1.022 
0.998 
0.973 

0.947 
0.920 
0.893 

0.864 
0.835 
0.604 

0.773 
0.741 
0.708 

0.675 
0.642 
0.609 

0.575 
0.541 
0.507 

0.473 
0.439 
0.405 
0.371 

0.337 


NOTB.»The  mean  time  of  semidiameter  passing  may  be  found  by  sabtraoting  0'.19  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hoarly  change  of  declination  indicates  that  south  deolinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


S 


I 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mon. 

Tues. 

Wed. 


!  Thur. 
Frid. 
Sat. 


SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN 
Mon. 
Tues. 

Wed. 


I 

• 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoenaion. 


Diff.  for 
1  Hoor. 


h     m       B 

18  45  58.92 

18  50  23.69 

18  54  48.13 

18  59  12.21 

19  3  35.90 
19  7  59.17 

19  12  22.00 

19  16  44.36 

19  21  6.22 

19  25  27.56 

19  29  48.34 

19  34  8.54 

19  38  28.14 

19  42  47.10 

19  47  5.40 

19  51  23.02 

19  55  39.94 

19  59  56.14 

20  4  11.60 
20  8  26.30 
20  12  40.22 

20  16  53.36 

20  21  5.71 

20  25  17.25 

20  29  27.99 

20  33  37.92 

20  37  47.03 

20  41  55  33 

20  46  2.81 

20  50  9.47 

20  54  15  33 

20  58  20.38 


8 

J  .039 
1.0^ 
1.011 


0.996 
0.979 
0.961 

0.948 
0.921 
0.900 

0.878 
0.854 
0.889 

0.803 
0.776 
0.749 

0.780 
0.691 
0.660 

0.689 
0.597 
0.564 

0.531 
0.498 
0.465 

0.431 
0.397 
0.363 

0.389 
0.895 
0.861 
0.887 


10.193 


Apparent 
Deol  {nation. 


S.  23  1  51.2 

22  56  46.4 

22  51  14.1 

22  45  14.5 

22  38  47.9 

22  31  54.4 

22  24  34.2 

22  16  47.4 

22  8  34.4 

21  59  55.4 

21  50  50.6 

21  41  20.3 


21 
21 
21 


31  24.8 
21  4.3 
10  19.1 


20  59  9.6 
20  47  36.1 
20  35  38.9 

20  23  18.4 
20  10  34.9 
19  57  28.7 

19  44  0.2 
19  30  9.8 

19  15  57.8 

19  1  24.6 
18  46  30.5 
18  31  16.0 

18  15  41.4 
17  59  47.2 
17  43  33.6 
17  27  1.1 

S.  17  10  10.0 


DUL  for 
1  Hour. 


+18.13 
13.87 
14.48 

+  15.55 
16.68 
17.79 

+18.90 
19.99 
81.08 

+88.16 
83,83 
84.88 

• 

+85.33 
86.36 
87.39 

+88.40 
89.39 
30.35 

+31.33 
38.88 
33.88 

+34.14 
35.05 
35.94 

+36.88 
37.68 
38.58 

+39.35 
40.16 
40.96 
41.74 

+48.50 


Sqnation  of 

Time, 

to  be 
Sabtraoted 

from 
Mean  Time. 


m       8 

3  39.47 

4  7.69 

4  35.57 

5  3.09 
5  30.22 

5  56.94 

6  23.21 

6  49.02 

7  14.32 

7  39.11 

8  3.33 
8  26.97 

8  50.01 

9  12.42 
9  34.16 

9  55.22 
10  15.58 
10  35.23 

10  54.13 

11  12.27 
11  29.64 

11  46.23 

12  2.02 
12  17.00 

12  31.18 
12  44.55 

12  57.11 

13  8.86 
13  19.78 
13  29.89 
13  39.19 

13  47.69 


DifK  for 
1  Hoar. 


8 

1.188 
1.169 
1.155 

J. 140 
1.183 
1.105 

1.086 
1.065 
1.044 

1 .088 
0.998 
0.973 

0.947 
0.980 
0.893 

0.864 
0.835 
0.804 

0.773 
0.741 
0.708 

0.675 
0.648 
0.609 

0.575 
0.541 
0.507 

0.473 
0.439 
0.405 
0.371 

0.337 


Sidereal 

Time, 

or 

Rigbt  Aioension 

of 

Mean  Snn. 


b      m       8 

18  42  19.45 
18  46  16.00 
18  50  12.56 


18  54 

18  58 

19  2 


9.12 
5.68 
2.23 


19  5  58.79 
19  9  55.34 
19  13  51.90 

19  17  48.45 
19  21  45.01- 
19  25  41.57 

19  29  38.13 
19  33  34.68 
19  37  31.24 

19  41  27.80 
19  45  24.36 
19  49  20.91 

19  53  17.47 

19  57  14.02 

20  1  10.58 

20  5  7.13 
20  9  3.69 
20  13  0.25 

20  16  56.81 
20  20  53.36 
20  24  49.92 

20  28  46.47 
20  32  43.03 
20  36  39.58 
20  40  36.14 

20  44  32.69 


KOTK. — ^The  eemidiameter  for  mean  noon  may  be  aaaumed  the  some  aa  that  for  apparent  noon. 

The  eign  +  prefixed  to  the  honrly  change  of  declination  indicates  that  eonth  declinationa 
are  deereaaing. 


Diff.  for  1  hour, 

-f9«.8565. 
(Table  KL) 


JANUARY,    1888. 


III. 


AT  GREENWICH  MEAN  NOON. 

• 

a 
o 

et 
9 

THE  SUN'S 

• 

1:4 

9 

ja 

1 

1 

2 
3 

O 

TRUE  LONGITUDE. 

Diff.  for 
1  Hour. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

X 

A' 

1 

2 
3 

280  34  26.4 

281  35  35.3 

282  36  44.4 

34  39/2 

35  47.9 

36  56.8 

I52!87 
15-2.87 
15-2.88 

+  0.39 
0.52 
0.63 

9.9926421 
9.9926442 
9.9926489 

+  0.3 
1.4 
2.5 

h      m       a 

5  16  48.50 
5  12  52.59 
5     8  56.69 

4 

1     5 
6 

4 
5 
6 

283  37  53.6 

284  39     2.9 

285  40  12.4 

38  5.8 

39  14.9 

40  24.2 

15*2.88 
1 52.89 
15^2.89 

+  0.72 
0.80 
0.86 

9.9926563 
9.9926662 
9.9926785 

+  3.5 
4.6 
5.6 

5     5     0.78 
5     1     4.86 
4  57     8.95 

7 

8 

1     9 

7 
8 
9 

286  41  22.0 

287  42  31.7 

288  43  41.4 

41  33.7 

42  43.2 

43  52.7 

152.90 
1 52.90 
152.90 

+  0.90 
0.91 

0.88 

9.9926930 
9.9927097 
9.9927284 

-1-  6.5 
7.3 
8.1 

4  53  13.04 
4  49  17.13 
4  45  21.22 

10 

;  11 

12 

10 
11 
12 

289  44  5J.0 

290  46     0.5 

291  47     9.8 

45  2.2 

46  11.6 

47  20.7 

152.90 
152.89 
152.88 

+  0.82 
0.73 
0.62 

9.9927489 
9.9927711 
9.9927949 

-1-  8.9 

9.6 

10.3 

4  41  25.31 
4  37  29.40 
4  33  33.49 

13 
14 
15 

13 
14 
15 

292  48  18.8 

293  49  27.3 

294  50  35.3 

48  29.5 

49  37.8 

50  45.7 

152.86 
152.84 
152.82 

4-  0.50 
0.37 
0.23 

9.9928204 
9.9928476 
9.9928764 

+11.0 
11.7 
12.3 

4  29  37.58 
4  25  41.67 
4  21  45.76 

1  16 
17 

18 

16 
17 
18 

295  51  42.7 

296  52  49.4 

297  53  55.3 

51  53.0 

52  59.5 
54     5.2 

152.79 
152.7G 
152.72 

+  0.09 

-  0.03 

0.15 

9.9929068 
9.9929390 
9.9929730 

+13.0 
13.7 
14.4 

4  17  49.85 
4  13  53.93 
4     9  58.02 

19 
20 
21 

19 
20 
21 

298  55     0.2 

299  56     4.1 

300  57     7.1 

55  10.0 

56  13.8 

57  16.7 

1.52.68 
152.G4 
152.60 

-  0.23 
0.30 
0.34 

9.993:087 
9.9930462 
9.9930857 

+  15.2 
16.0 
16.9 

4     6     2.11 
4     2     6.20 
3  58  10.29 

22 
23 
24 

22 
23 
24 

301  58     9.1 

302  59  10.0 
304     0     9.9 

58  18.5 

59  19.2 
0  19.0 

152.56 
152.52 
1.52.48 

-  0.34 
0.31 
0.26 

9.9931275 
9.9931716 
9.9932182 

+17.9 
18.9 
19.9 

3  54   14.38 
3  50  18.47 
3  46  22.56 

25 
26 
27 

25 
26 
27 

305  1     8.7 

306  2     6.4 

307  3     3.1 

1  17.7 

2  15.3 

3  11.8 

152.43 
l.')2.39 
1 52.34 

-  0.17 

-  0.07 
+  0.04 

9.9932673 
9.9933189 
9.9933730 

+21.0 
22.0 
23.1 

3  42  26.65 
3  38  30.74 
3  34  34.83 

28 
29 
30 
31 

28 
29 
30 
31 

308  3  58.8 

309  4  53.5 

310  5  47.2 

311  6  40.0 

4  7.3 

5  1.9 

5  55.5 

6  48.2 

152.30 
1.52.26 
1 52.22 
152.18 

-f  0.16 
0.29 
0.41 
0.52 

9.9934297 
9.9934890 
9.9935508 
9.9936152 

+24.1 
25.2 
26.2 
27.3 

3  30  38.92 
3  26  43.01 
3  22  47.10 
3  18  51.19 

32 

32 

312    7  31.9 

7  39.9 

152.14 

+  0.61 

9.9936820 

+28.3 

3  14  55.28 

NOTI 

t^— The 
the 

numben  in  column 
mean  equinox  of  Jai 

A  oorreapond  to  the  (n 
auory  O'.O. 

le  equinox  of  the  date;  in  coloi 

on  V,  to 

Diff.  for  1  Hour, 

—  9«.8296. 
(Table  II.) 

IV. 


JANUARY,    1888. 


w 

* 
GREENWICH  MEAN  TIME. 

a 

m 

THE  MOON'S 

• 

1 

• 

1 

SEMIDIAMKTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight. 

ll'oon. 

Diff.  for 
IHonr. 

Midnight. 

Dlff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

DiA  for 
1  Hoar. 

Noon. 

1 

15  42.9 

15  46!6 

57  33.6 

+1.17 

57  47.2 

+  1J0 

h      m 

14  25.2 

m 
8.83 

d 

17.7 

2 

15  50.1 

15  53  3 

57  59.9 

1.03 

58  11.8 

0.95 

15  18.1 

8.18 

18.7 

3 

15  56.3 

15  59.0 

58  22.8 

0.88 

58  32.9 

0.80 

16     9.8 

8.13 

19.7 

4 

16     1.5 

16    3.8 

58  42.1 

+0.73 

58  50.5 

+0.66 

17     0.6 

8.11 

20.7 

5 

16     59 

16    7.7 

58  58.0 

0.59 

59     4.6 

0.51 

17  51.1 

8.11 

21.7 

6 

16     9.2 

16  10.5 

59  10.3 

0.43 

59  15.0 

0.34 

18  42.1 

3.14 

22.7 

7 

16  11.4 

16  12.0 

59  18.5 

+0.24 

59  20.7 

+0.13 

19  34.3 

8.81 

23.7 

8 

16  12.3 

16  12.1 

59  21.6 

+0.01 

59  20.9 

-0.13 

20  28.2 

8.89 

24.7 

9 

16  11.4 

16  10.3 

59  18.5 

-0.88 

59  14.2 

0.44 

21  24.1 

8.36 

25.7 

10 

16    8.6 

16     6.3 

59     7.9 

-0.61 

58  59.6 

-0.78 

22  21.5 

8.40 

26.7 

11 

16     3.5 

16    0.1 

58  49.2 

0.95 

58  36.8 

1.11 

23  19.2 

8.39 

27.7 

12 

15  56.2 

15  51.8 

58  22.5 

1.87 

58     6.4 

1.41 

6 

28.7 

13 

15  47.0 

15  41.9 

57  48.8 

-1.52 

57  30.0 

-1.60 

0  15.8 

8.38 

0.1 

14 

15  36.6 

15  31.1 

57  10.4 

1.66 

56  50.3 

1.68 

1   10.2 

8.80 

1.1 

15 

15  25.6 

15  20.1 

56  30.0 

1.68 

56     9.9 

1.65 

2     1.5 

8.07 

2.1 

16 

15  14.8 

15    9.8 

55  50.5 

-1.58 

55  32.1 

-1.48 

2  49.7 

1.95 

3.1 

17 

15    5.1 

15    0.9 

55  14.9 

1.36 

54  59.5 

1.81 

3  35.2 

1.84 

4.1 

18 

14  57.2 

14  54.1 

54  45.9 

1.05 

54  34.4 

0.86 

4  18.6 

1.78 

5.1 

19 

14  51.6 

14  49.8 

54  25.2 

-0.66 

54  18.5 

-0.45 

5    0.7 

1.74 

6.1 

20 

14  48.6 

14  48.2 

54  14.4 

-0.83 

54  12.9 

-0.08 

5  42.5 

1.75 

7.1 

21 

14  48.5 

14  49.6 

54  14.0 

+0.81 

54  17.9 

+0.43 

6  24.8 

1.78 

8.1 

22 

14  51.3 

14  53.8 

54  24.3 

+0.64 

54  33.3 

+0.85 

7     8.4 

1.85 

9.1 

23 

14  56.9 

15     0.6 

54  44.7 

1.04 

54  58.3 

1.88 

7  53.9 

1.95 

10.1 

24 

15     4.8 

15     9.6 

55  13.9 

1.38 

55  31.3 

1.51 

8  41.9 

8.06 

11.1 

25 

15  14.7 

15  20.1 

55  50.2 

+1.68 

56  10.1 

+1.70 

9  32.5 

8.16 

12.1 

26 

15  25.8 

15  31.5 

56  30.9 

1.75 

56  52.0 

1.76 

10  25.5 

8.85 

13.1 

27 

15  37.3 

15  42.9 

57  13.1 

1.74 

57  33.7 

1.68 

11  20.1 

8.89 

14.1 

28 

15  48.3 

15  53  4 

57  53.5 

+1.60 

58  12.1 

+1.48 

12  15.2 

8.30 

15.1 

29 

15  58.0 

16    2.1 

58  29.1 

1.34 

58  44.3 

1.18 

13  10:0 

8.86 

16.1 

30 

16     5.7 

16     8.7 

58  57.5 

1.00 

59     8.4 

0.81 

14     3.7 

8.81 

17.1 

31 

16  11.0 

16  12.7 

59  16.9 

0.68 

59  23.2 

0.43 

14  56.3 

8.17 

18.1 

32 

16  13.8 

16  14.4 

59  27,3 

+0.85 

59  29.2 

+0.08 

15  48.0 

8.14 

19.1 

JANUARY,    1888. 


\^. 


OEEENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


'Hour. 


Bight  Ascension. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

1) 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

J6 

17 

18 

19 

20 

21 

22 

23 

24 


Difltfor 
IMinate. 


Declination. 


Diff.for 
IMinate. 


SUNDAY  1. 


h    m      8 

8  36  24.70 
8  38  44.48 
8  41  4.19 
8  43  23.84 
8  45  43.42 
8  48  2.93 
8  50  22.36 
8  52  41.71 
8  55  0.99 
8  57  20.19 
8  59  39.31 


9 
9 
9 
9 
9 


1 
4 


11 


58.34 
17.28 
6  36.13 
8  54.89 
13.56 


9  13  32.13 
9  15  50.61 
9  18  8.99 
9  20  27.27 
9  22  45.45 
9  25  3.5:5 
9  27  21.51 
9  29  39.38 


s 

9.33(» 
9.3391 
9.3980 
9.3969 
9.3957 
9.394.5 
9.3939 
9.3919 
9.3906 
9.3193 
9.3179 
9.3164 
9.3149 
9.3134 
9.31 19 
9.3103 
9.3088 
9.3079 
9.3055 
9..'M)38 
9.3099 
9.3005 
9.9987 
9.9970 


N. 


N. 


8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 


38 
32 
25 
19 


19  5.9 
13  35.7 
7  59.0 
2  15.9 
56  26.3 
50  30.3 

44  27.9 
19.1 

4.0 

42.7 

15.1 

12  41.3 

6     1.4 

59  15.4 

52  23.2 

45  24.9 
38  20.6 
31  10.4 
23  54.3 
16  32.3 

9    4.4 
1  30.8 

53  51.4 

46  6.3 


MONDAY  2. 


9  31 
9  34 
9  36 


9 
9 
9 


38 
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S.20  28  33.1 

0.133 

TD 

ESDA 

Y  10. 

• 

THI 

JESD^ 

lY  12. 

1 

0 

16  47  50.97 

9.4454 

S.17  58  54.4 

6.193 

0 

18  46  25.17 

9.4633 

S.20  28  37.2 

-0.003 

1 

16  50  17.76 

9.4475 

18    4  .58.3 

6.007 

1 

18  48  52.92 

9.4616 

20  28  a3.5 

+  0.197 

2 

16  52  44.67 

9.4496 

18  10  55.2 

5.890 

2 

18  51  20.56 

9.4597 

20  28  22.0 

0.257  i 

3 

16  55  11.71 

9.4517 

18  16  45.1 

5.779 

3 

18  53  48.09 

9.4578 

20  28    2.7 

0.386 

4 

16  57  38.87 

9.4536 

18  22  27.9 

5.653 

4 

18  56  15.50 

9.4558 

20  27  35.7 

0.514 

5 

17    0    6.14 

2.4554 

18  28    3.5 

5.533 

5 

18  58  42.79 

2.4537 

20  27     1.0 

0.&I3 

C 

17    2  33.52 

3.4573 

18  33  31.8 

5.412 

6 

19     1     9.94 

2.4514 

20  26  18.5 

0.771 

7 

17    5     1.01 

2.4591 

18  38  52.9 

5.291 

7 

19     3  36.96 

2.4492 

20  25  28.4 

0.699 

8 

17    7  28.61 

2.4608 

18  44    6.7 

5.IG9 

8 

19    6    3.85 

2.4469 

20  24  30.6 

1.026 

9 

.17    9  .56.31 

2.4625 

18  49  13.2 

5.047 

9 

19    8  30.5!) 

2.4444 

20  23  25.2 

1.153 

JO 

17  12  24.11 

2.4641 

18  54  12.4 

4.924 

10 

19  10  57.18 

2.4419 

20  22  12.2 

i.2eo 

11 

17  14  52.00 

2.4656 

18  59     4.1 

4.800 

11 

19  13  23.62 

2.4393 

20  20  51.6 

1.406 

12 

17  17  liU)8 

2.4670 

19    3  48.4 

4.676 

12 

19  15  49.90 

2.4367 

20  19  23.5 

1.531 

13 

17  19  48.04 

2.46e3 

19     8  25.2 

4.551 

13 

19  18  16.02 

2.4:^39 

20  17  47.9 

1.656 

14 

17  22  16.18 

2.4696 

19  12  54.5 

4.426 

14 

19  20  41.97 

2.4310 

20  16    4.8 

1.781 

15 

17  24  44.40 

9.4709 

19  17   10.3 

4.300 

15 

19  23    7.74 

2.4Q60 

20  14  14.2 

1.905 

16 

17  27  12.6J) 

2.4720 

19  21  30.5 

4.173 

\6 

19  25  33.33 

2.4250 

20  12  16.2 

9.028 

17 

17  29  41.04 

9.4731 

19  25  37.1 

4.047 

17 

19  27  58.74 

2.4219 

20  10  10.9 

9.150  ; 

18 

17  32    9.46 

2.4741 

19  'i9  36.1 

3.919 

18 

19  30  23.96 

9.4188 

20    7  58.2 

9.972 

19 

17  34  37.94 

2.4750 

19  33  27.4 

3.791 

19 

19  32  48.99 

2.4156 

20    5  38.2 

9.393 

20 

17  37     6.46 

2.4758 

19  37  11.0 

3.663 

20 

19  35  13.83 

9.4123 

20    3  11.0 

9.514 

21 

17  39  35.03 

9.4765 

19  40  47.0 

3.535 

21 

19  37  38.47 

2.4089 

20    0  36.5 

9JB35 

22 

17  42    3.64 

9.4779 

19  44  15.2 

3.406 

22 

19  40    2.90 

2.4054 

19  57  54.8 

9.754  1 

23 

17  44  32.29 

9.4778 

19  47  35.7 

3.977 

23 

19  42  27.12 

9.4019 

19  55    6.0 

9.873  '■ 

24 

17  47    0.97 

9.4783 

S.19  50  48.4 

3.147 

24 

19  44  51.13 

9.3983 

S.19  52  10.1 

9.901 

vin. 
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GBEE1O7I0H  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaeenaloii. 

DiAfor 
IHinate. 

Deolination. 

DiiCfor 
IMinnte. 

• 
Hoar. 

BightAscenBion. 

Dift:  for 
1  MiDuto, 

DeclinatioD. 

Dift  for 
IMinnte. 

F] 

RTDAl 

:  13. 

8UJSDAY  15. 

h     m      8 

a 

0          1         II 

II 

b    m      B 

8 

1        0      1      II 

II 

0 

19  44  51.13 

9.3983 

S.I9  52  10.1 

9.991 

0 

21  34  56.02 

2.1775 

S.  15  29  22.0 

7.687 

1 

19  47  14.92 

9.3947 

19  49    7.1 

3.108 

1 

21  :^7    6.52 

2.1796 

15  21  44.6 

7.658  ! 

2 

19  49  38.49 

9.3910 

19  45  57.1 

S.994 

2 

21  :39  16.73 

9.1677 

15  14    3.0 

7.798  1 

3 

19  52     1.84 

9.3879 

19  42  40.2 

3.339 

3 

21  41  26.64 

9.1627 

15    6  17.2 

7.798 

4 

19  54  24.96 

9.3833 

19  39  16.4 

3.454 

4 

21  43  36.25 

2.1577 

14  58  27.3 

7.866 

5 

19  56  47.84 

9.3794 

19  35  45.7 

3.568 

5 

21  45  45.57 

9.1598 

14  50  3:3.3 

7.939 

6 

19  59  10.49 

9.3755 

19  32    8.2 

3.689 

6 

21  47  54.59 

9.1479 

14  42  35.4 

7.998 

7 

20    1  32.90 

9.3715 

19  28  23.9 

3.794 

7 

21  50    3.32 

9.1430 

14  134  33.5 

8.064 

8 

20    3  55.07 

9.3674 

19  24  32.9 

3.906 

8 

21  52  11.75 

91381 

14  26  27.7 

8.128 

9 

20    6  16.99 

9.3639 

19  20  35.2 

4.017 

9 

21  54  19.89 

9.1339 

14  18  18.1 

8.199 

10 

20    8  38.66 

9.3591 

19  16  30.9 

4.197 

10 

21  56  27.74 

9.1984 

14  10    4.7 

8.253 

11 

20  11     0.08 

9J549 

19  12  20.0 

4.936 

11 

21  58  35.30 

9.1236 

14     1  47.7 

8.313 

12 

20  13  21.25 

9.3507 

19    8    2.6 

4.344 

12 

22    0  42.57 

9.1188 

13  53  27.1 

&373  1 

13 

20  >5  42.16 

9.3463 

19    3  38.7 

4.451 

13 

2'2    2  49..55 

9.1140 

13  45    2.9 

8.433   : 

14 

20  18    2.81 

9.3419 

18  59    8.5 

4^=>7 

14 

22    4  5(>.25 

9.1099 

13  :36  35.1 

8.499 

,    15 

20  20  23.19 

9..T374 

18  54  31.9 

4.669 

15 

22    7    2.66 

9.1045 

13  28    3.9 

8.548  J 

16 

20  22  43.30 

2.3330 

18  49  49.0 

4.767 

16 

22    U    8.79 

9.0998 

13  19  29.3 

8.604 

17 

20  25    3.15 

2.3-286 

18  44  59.8 

4.871 

17 

22  H   14.64 

9.0959 

13  10  51.4 

8.659  ' 

18 

20  27  22.73 

2.3240 

18  40    4.5 

4.974 

18 

22  13  20.21 

9.0905 

13    2  10.2 

8.713 

19 

20  29  42.03 

9.3194 

18  35    3.0 

5.076 

19 

22  15  25.50 

9.0858 

12  53  25.8 

8.767 

20 

20  32   '1.06 

2.3148 

18  29  55.4 

5.177 

20 

22  17  30.51 

9.0819 

12  44  38.2 

8.819  i 

21 

20  34  19.81 

9.3109 

18  24  41.8 

5.976 

21 

22  19  35.25 

9.0767 

12  35  47.5 

8.870  1 

22 

20  36  38.28 

9..'»)55 

18  19  22.3 

5.374 

22 

22  21  39.71 

9.0799 

12  26  53.8 

8.920 

23 

20  38  56.47 

9JH)08 

S.I8  13  56.9 
lY   14.' 

5.471 

23 

22  23  43.91 
M( 

9.0677 

3NDA^ 

S.12  17  57.1 

ST  16, 

8.969 

t 
1 
I 

0 

20  41  14.38 

9.9961 

S.  18    8  25.7 

5.568 

0 

22  25  47.84 

9.0639 

S.12    8  57.5 

9.018 

] 

20  43  32.00 

9.9913 

18    2  48.7 

5.665 

1 

22  27  51.50 

9.0587 

11  59  55.0 

9.066 

2 

20  45  49.a3 

9.98&5 

17  57    5.9 

5.760 

2 

22  29  54.89 

9.0543 

1 1  50  49.6 

9.112  ! 

3 

20  48    6.38 

2,9817 

17  51   17.5 

5.854 

3 

22  31  58.02 

9.0499 

11  41  41.5 

9.157  ' 

4 

20  50  2:^.14 

2.9-68 

17  45  23.5 

5.947 

4 

22  34     0.88 

2.0456 

1 1  32  30.7 

9.902  ; 

5 

20  52  39.60 

2.9719 

17  3i)  2\9 

6.038 

5 

22  36    3.49 

2.0413 

11  23  17.2 

9.246 

6 

20  54  55.77 

2.2671 

17  a3  1H.9 

6.128 

() 

22  38     5.84 

2.0371 

11   14     1.2 

9.2e9   i 

7 

20  57  11.65 

2.9692 

17  27     8.5 

6.218 

7 

22  40    7.94 

2.0329 

11     4  42.6 

9.331 

i     8 

20  59  27.2:3 

2.9572 

17  20  52.7 

6.307 

8 

22  42    9.79 

2.0287 

10  55  21.5 

9.372 

9 

2!     1  42,52 

2.2523 

17  14  31.6 

6.395 

9 

22  44  11.38 

2.0245 

10  45  58.0 

9.412 

10 

21     3  57.51 

2.9473 

17     8     5.3 

6.482 

10 

22  46  12.73 

2.0204 

10  36  32.1 

9.452 

11 

21     6  12.20 

2.9424 

17     1  3:3.8 

6.567 

11 

22  48  l:J.83 

2.0163 

10  27    3.8 

9.491 

1   12 

21     8  26.60 

2.2375 

\6  54  57.2 

6.65-2 

12 

22  50  14.6J> 

2.0123 

10  17  .3:J.2 

9.508 

13 

21   10  40.70 

2.2325 

16  48  1.5.6 

6.735 

13 

22  52  15.31 

2.0083 

10    8    0.4 

9.564 

14 

21    12  54.50 

2.2275 

16  41  29.0 

6.618 

14 

22  54   15.69 

2.0044 

9  58  25.5 

9.600 

15 

21  15    8.00 

2.2225 

16  34  :i7.4 

6.900 

15 

22  56  15.84 

2.0005 

9  48  48.4 

9.636 

16 

21   17  21.20 

2.2175 

16  27  41.0 

6.980 

16  , 

22  58  15.75 

1.9967 

9  ;^i)    9.2 

9,670 

17 

21   19  34.10 

2.2125 

16  20  39.8 

7.060 

17  ; 

23    0  15.44 

1.992U 

9  29  28.0 

9.703 

18 

21  21  46.70 

2.9075 

16  13  313.8 

7.139 

18 

23     2  14.90 

1^9891 

9  19  44.9 

9.735   ; 

19 

21  23  59.00 

2.9025 

16    6  2-3.1 

7.217 

19 

23    4  14.13 

J. 9854 

9     9  59.8 

9.767 

20 

21  26  11.00 

9.1976 

15  59    7.8 

7.293 

20 

23    6  13.15 

1.9618 

9    0  12.9 

9.7£8 

21 

21  28  22.71 

9.1996 

15  51  48.0* 

7.367 

21 

23    8  11.95 

1.9782 

8  50  24.1 

9.828 

22 

21  30  34.12 

9.1676 

15  44  2:3.8 

7.441 

22 

23  10  10.53 

1.9746 

8  40  33.5 

9.857 

23 

21  32  45.22 

9.1895 

15  36  55.1 

7.515 

23 

23  12    8.90 

1.9710 

8  30  41.2 

9.886 

,  24 

21  34  56.02 

9.1775 

S.15  29  22.0 

7.587 

24 

23  14    7.05 

1.9675 

S.  8  20  47.2 

9.914 

10 
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IX. 


GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

1 

Kight  Ascension. 

Diff.  for 
1  Minate. 

Declination. 

• 

Diftfor 
1  Minate. 

Hoar. 

Right  Ascension. 

Diff  for 
1  Minate. 

Declination. 

Diff  for 
1  Minate. 

1 

1 

1 

TU 

BSDA 

Y  17. 

THURSDAY  19. 

li     m     8 

S 

O         1          «/ 

// 

h     ni      s 

s 

O         #           // 

1 

0 

23  14    7.05 

1.9675 

S.  8  20  47 J2 

9.914 

0 

0  45  31.63 

1.8619 

S.  0    6  44.4 

10.490 

1 

23  J  6    5.00 

1.9641 

8  10  51.5 

9.941 

1 

0  47  23.32 

1.8611 

N.  0    3  40.7 

10.416 

!    2 

23  18    2.75 

1.9607 

8    0  54.3 

9.966 

^ 

0  49  14.96 

1.8609 

0  14    5.5 

10.410 

3 

23  20    0.29 

1.9573 

7  50  55.6 

9.991 

3 

0  51     6.55 

1.8595 

0  24  29.9 

10.403 

1     4 

23  21  57.63 

1.9541 

7  40  55.4 

10.016 

4 

0  52  58.10 

1.8588 

0  34  53.9 

10.397 

5 

23  23  54.78 

1.9509 

7  30  53.7 

10.040 

5 

0  54  49.61 

1.8582 

0  45  17.5 

10.390 

6 

23  25  51.74 

1.9477 

7  20  50.6 

10.063 

6 

0  56  41.08 

1.8576 

0  55  40.7 

10.382 

7 

23  27  48.51 

1.9446 

7  10  46.1 

10.086 

7 

0  58  32..52 

1.8571 

1    6    3.4 

10.374   ! 

1     3 

23  29  45.0i) 

1.9414 

7    0  40.3 

10.107 

8 

1    0  23.93 

1.8567 

1  16  25.6 

10.366   , 

'^ 

23  31  41.48 

1.9384 

6  ,50  33.3 

10.138 

9 

1     2  J  5.32 

1.8S63 

1  26  47.3 

10.357 

10 

23  :«  37.70 

1.9355 

6  40  25.0 

10.148 

10 

1     4    6.69 

1.8559 

1  37    8.5 

10.348 

11 

23  35  33.74 

1.9325 

6  30  15.5 

10.167 

11 

1     5  58.03 

1.85.'>5 

1  47  29.1 

10.338 

12 

23  37  29.60 

1.9396 

6  20    4.9 

10.186 

12 

'  1     7  49.35 

1.8553 

1  57  49.1 

10.388 

J3 

23  39  25.29 

1.9968 

6    9  53.2 

10.204 

13 

1     9  40.66 

1.8558 

2    8    8.4 

10.316 

14 

23  41  20.82 

1.9941 

5  59  40.5 

10.921 

14 

1  11  31.97 

1.85.M 

2  18  27.0 

10.303 

15 

23  43  16.18 

1.9214 

5  49  26.7 

10.237 

15 

1  13  23.27 

1.8550 

2  28  44.8 

10.991 

16 

23  45  11.38 

1.9187 

5  ;iJ)  12.0 

10.253 

16 

1   15  14.57 

1.8550 

2  39     1.9 

10.978 

17 

2;^  47    6.42 

1.9160 

5  28  56.3 

10.269 

17 

1  17    5.87 

1.8550 

2  49  18.2 

10.964 

18 

2:}  49    1.30 

1.9134 

5  18  39.7 

10.383 

18 

1   18  57.17 

I. 8551 

2  59  33.6 

10.950 

19 

23  50  56.03 

1.9109 

5    8  22.3 

10.297 

19 

1  20  48.48 

1.8558 

3    9  48.2 

10.936 

20 

23  52  50.61 

1.9085 

4  58    4.1 

10.310 

20 

1  22  39.80 

1.8555 

3  20    2.0 

10.929 

21 

23  54  45.05 

J. 9061 

4  47  45.1 

10.392 

21 

1  24  31.14 

1.8558 

3  30  14.8 

10.906 

22 

23  56  39.34 

1.9037 

4  37  25.4 

10.333 

22 

1  26  22.50 

1.8561 

3  40  26.7 

10.190 

23 

23  58  33.49 
WEU 

1.9014 

^KBSD 

S.  4  27    5.1 
AY  18. 

10.344 

23 

1  28  13.87 
Fl 

1.8564 

IIDAY 

N.  3  50  37.6 
20. 

10.173 

0 

0    0  27.51 

1.8999 

S.  4  16  44.1 

10.355 

0 

1  30    5.26 

1.8567 

N.  4    0  47.4 

10.155 

1 

0    2  21.40 

1.8970 

4    6  22.5 

10.365 

1 

1  31  56.68 

;.8579 

4  10  56.2 

10.138 

2 

0    4  15.15 

1.8948 

3  56    0.3 

10.374 

2 

1  33  48.13 

1.C678 

4  21     3.9 

10.190 

3 

0    6    8.77 

1.8997 

3  45  37.6 

10.383 

3 

1  35  39.62 

1.8585 

4  31  10.6 

10.109 

4 

0    8    2.27 

1.8907 

3  35  14.4 

10.391 

4 

1  37  31.15 

1.8599 

4  41   16.1 

100)82 

5 

0    9  55.66 

1.8888 

3  24  50.7 

10.398 

5 

1  39  22.72 

1.8599 

4  51  20.4 

10.061 

6 

0  11  48.93 

1.8869 

3  14  26.6 

10.404 

6 

1  41  14.33 

1.8606 

5    1  23.4 

10.040 

7 

0  13  42.08 

1.8850 

3    4    2.2 

10.410 

7 

1  43    5.99 

1.8614 

5  11  25.2 

10.019 

8 

0  15  35.13 

1.8839 

2  53  37.4 

10.416 

8 

1  44  57.70 

1.8622 

5  21  25.7 

9.997 

9 

0  17  28.07 

1.8814 

2  43  12.3 

10.420 

9 

1  46  49.46 

1.8632 

5  31  24.9 

9.976 

10 

0  19  20.90 

1.8797 

2  32  47.0 

10.424 

10 

1  48  41.28 

1.8642 

5  41  22.8 

9.954 

11 

0  21   13.64 

1.8781 

2  22  21.4 

10.428 

11 

1  50  :«.I6 

1.8652 

5  51   19.4 

9.932   i 

12 

0  23    6.28 

1.8765 

2  11  55.6 

10.431 

12 

1  52  25.10 

1.8662 

6     1   14.6 

9.908 

13 

0  24  58.82 

1.8749 

2     1  2i).7 

10.433 

13 

1  54  17.11 

1.8674 

6  11     8.3 

9.883 

14 

0  26  51.27 

1.8735 

I  51     3.7 

10.435 

14 

1  56    9.19 

1.8686 

6  21     0.5 

9.858 

15 

0  28  43.64 

1.8729 

1  40  37.5 

10.437 

15 

1  58     1.34 

1.8698 

6  30  51.3 

9.833 

16 

0  30  35.93 

1.8708 

1  30  11.3 

10.437 

16 

1  .59  53.57 

1.8711 

6  40  40.5 

9.807 

17 

0  32  28.14 

1.8695 

I   19  45.1 

10.436 

17 

2     1  45.88 

1.8724 

6  50  28.1 

9.780 

18 

0  34  20.27 

1.6682 

1     9  19.0 

10.435 

18 

2    3  38.26 

1.8737 

7     0  14.1 

9.753 

i   19 

0  36  12.32 

1.8670 

0  58  52.9 

10.434 

19 

2    5  30.73 

1.8752 

7    9  58.5 

9.726 

20 

0  38    4.31 

1.8659 

0  48  26.9 

10.433 

20 

2    7  23.29 

1.8767 

7  19  41.2 

9.698 

21 

0  39  56.23 

1.8648 

0  38     1.0 

10.431 

21 

2    9  15.94 

1.8783 

7  29  22.2 

9.669 

22 

0  41  48.09 

1.8638 

0  27  35.2 

10.438 

22 

2  11     8.69 

1.8800 

7  3<)     1.5 

9.641    1 

!  23 

0  43  31^89 

1.8628 

0  17    9.7 

10.424 

23 

2  13     1.54 

1.8816 

7  48  39.1 

9.619 

24 

0  45  31.63 

1.8619 

S.  0    6  44.4 

10.420 

24 

2  14  54.48 

1.8833 

N,.  7  58  14.9 

9.589   1 

■  -"  '                  -~ 

_ ,  _, 

—  —  —  — 

—  —  — 

—    —     — 

— 
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GREENWICH  MEAN  TIME. 

THK  MOOK\S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AtoenaioD. 

DiAfor 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

Hour. 

Bight  Aacenftion. 

Dilf.fop 
1  Minute. 

Declination. 

Dlfffor 
1  Minute. 

1 

SAa 

:URDA 

lY  21. 

MONDAY  23. 

h     m      s 

» 

0             f              H 

n 

b     ni      8 

■ 

0      1      ft 

fi 

0 

2  14  54.48 

1.8833 

N.  7  58  14.9 

9.589 

0 

3  48  10.23 

2.0189 

N.14  51  59.8 

•7.417 

1 

2  \6  47.53 

1.8851 

8    7  48.9 

9.551 

1 

3  50  11.47 

9.0996 

14  59  23.0 

7.355 

2 

2  18  40.69 

1.8868 

8  17  21.0 

9:519 

2 

3  52  12.94 

9.0964 

15    6  42.4 

7.993 

3 

2  20  33.95 

1.8887 

8  26  51.2 

9.486 

3 

3  54  14.64 

9.0309 

15  13  58.1 

7.930  { 

1     4 

2  22  27.33 

1.8907 

8  36  19.4 

9.453 

4 

3  56  16.56 

9.0340 

15  21   10.0 

7.167 

5 

2  24  20.83 

1.8996 

8  45  45.6 

9.420 

5 

3  58  18.72 

2.0379 

15  28  18.1 

7.103 

6 

2  26  14.44 

1.8946 

8  55    9.8 

9.387 

6 

4     0  21.11 

9.0418 

15  35  22.4 

7.038 

7 

^     2  28    8.18 

1.8967 

9    4  32.0 

9.353 

7 

4    2  23.73 

9.0457 

15  42  22.7 

6.973 

8 

2  30    2.04 

1.8968 

9  13  52.1 

9.318 

8 

4    4  26..59 

9.0497 

15  49  19.1 

6.907 

'     9 

2  31  56.03 

1.9009 

9  23  10.2 

9.983 

9 

4    6  29.69 

2.0536 

15  56  11.5 

6.639 

10 

2  a3  50.15 

1.9032 

9  32  26.1 

9.947 

10 

4    8  :3;3.02 

9.0575 

16    2  59.8 

6.771 

11 

2  a5  44.41 

1.9054 

9  41  39.8 

9.910 

11 

4  10  36.59 

9.0615 

16    9  44.0 

6.702 

12 

2  37  38.80 

1.9077 

9  50  51.3 

0.179 

12 

4  12  40.40 

9.0655 

16  16  24.1 

6.633 

13 

2  39  33.33 

1.9100 

10    0    0.5 

9.135 

13 

4  14  44.45 

9.0696 

16  23    0.0 

6.563 

14 

2  41  28.00 

1.9134 

10    9    7.5 

9.097 

14 

4  16  48.75 

9.0737 

16  2931.7 

6.499 

15 

2  43  22.82 

1.9149 

10  18  12.2 

9.058 

15 

4  18  .53.29 

9.0777 

16  35  59.1 

6.491    i 

16 

2  45  17.79 

1.9174 

10  27  14.5 

9.018 

16 

4  20  58.07 

9.0617 

16  42  22.2 

6.349 

17 

2  47  12.91 

1.9199 

10  36  14.4 

8.978 

17 

4  2:3    3.10 

9.0858 

16  48  41.0 

6.977 

}S 

2  49    8.18 

1.9995 

10  45  11.9 

8.937 

18 

4  25    8.37 

9.0899 

16  54  55.4 

G.203 

19 

2  51     3.61 

1.9959 

10  54    6.9 

8.896 

19 

4  27  13.89 

9.0941 

17     1    5.3 

6.128   > 

20 

2  52  59.20 

1.9978 

1 1     2  59.4 

8.854 

20 

4  29  19.66 

9.0982 

17    7  10.7 

6.053 

21 

2  54  54.94 

1.9304 

11  11  49.4 

8.811 

21 

4  31  25.67 

2.1093 

17  13  11.6 

5.976 

22 

2  56  50.85 

1.9339 

11  20  36.8 

8.768 

22 

4  a3  31.93 

2.1065 

17  19    7.9 

5.899 

23 

1 

2  58  46.93 
SU 

1.9361 

N.ll  29  21.6 

'  22. 

8.T25 

23 

4  35  38.45 
TU 

9.II07 

ESDA 

N.17  24  59.5 
Y  24. 

5.829 

!    0 

3    0  43.18 

1.9389 

N.ll  38    3.8 

8.681 

0 

4  37  45.22 

9.1149 

N.17  30  46.5 

5.744 

1 

3    2  39.60 

1.S418 

11  46  43.3 

8.635 

1 

4  39  52.24 

9.1191 

17  36  28.8 

5.665 

2 

3    4  36.20 

1.9447 

11  55  20.0 

8.589 

2 

4  41  59.51 

9.1239 

17  42    6.3 

5.585  { 

3 

3    6  32.97 

1.9477 

12    3  54.0 

8.543 

3 

4  44    7.02 

9.1273 

17  47  39.0 

5.504  ; 

4 

3    8  29.92 

1.9507 

12  12  25.2 

8.496 

4 

4  46  14.78 

2.1315 

17  .53    6.8 

5.493 

5 

3  10  27.05 

1.9538 

12  20  53.5 

8.448 

5 

4  48  22.80 

2.1357 

17  .58  29.7 

5.34J 

;  6 

3  12  24.37 

1.9569 

12  29  19.0 

8.400 

6 

4  50  31.07 

2.1399 

18    3  47.7 

5.958 

7 

3  14  21.88 

1.9600 

12  37  41.5 

8.351 

7 

4  52  39.59 

2.1441 

18    9    0.7 

5.174   ' 

.     8 

3  16  19.57 

1.9631 

12  46     i.l 

8.309 

8 

4  54  48.36 

2.1482 

18  14     S.i\ 

5.060 

9 

3  18  17.45 

1.9663 

12  54  17.7 

8.251 

9 

4  56  .57.38 

2.1524 

18  19  11.4 

5.004 

10 

3  20  15.53 

1.9696 

13    2  31.2 

8.200 

10 

4  59    6.65 

2.1567 

18  24    9.1 

4.918 

11 

3  22  13.81 

1.9729 

13  10  41.7 

8.149 

11 

5     1   16.18 

9.1609 

18  29     1.6 

4.832 

12 

3  24  12.28 

1.9769 

13  18  49.1 

8.097 

12 

5    3  25.96 

9.1651 

18  3.3  48.9 

4.744 

13 

3  26  10.95 

1.9796 

13  26  53.4 

8.044 

13 

5     5  35.99 

9.1692 

18  38  30.9 

4.656 

14 

3  28    9.a3 

1.9831 

13  34  54.4 

7.990 

14 

5    7  46.27 

2.1733 

18  43    7S 

4.:»67 

15 

3  30    8.92 

1.9865 

13  42  52.2 

7.936 

15 

5    9  56.79 

2.1774 

18  47  ;k».o 

4.477 

IG 

3  32    8.21 

1.9899 

13  50  46.7 

7.881 

16 

5  12    7,5(i 

2.1816 

18  52    4.9 

4..'J«7 

17 

3  34    7.71 

1.9934 

13  58  37.9 

7.805 

17 

5  14  18.58 

2.1857 

18  .56  2.5.4 

4.296 

IS 

3  36    7.42 

1.9970 

14    6  25.7 

7.769 

18 

5  16  29.85 

3.1899 

19    0  40.4 

4.204 

19 

3  38    7.35 

9.0006 

14  14  10.1 

7.712 

19 

5  18  41.37 

2.1940 

19     4  49.9 

4.112 

20 

3  40    7.49 

9.0041 

14  21  51.1 

7.654 

20 

5  20  53.13 

2.1980 

19    8  5:3.8 

4.018 

21 

3  42    7.84 

9.0077 

14  29  28.6 

7  596 

21 

5  23    5.13 

9.9020 

19  12  52.0 

3.924 

22 

3  44    8.41 

9.0114 

14  37    2.6 

7.537 

22 

5  25  17.37 

9.2061 

19  16  44.6 

3.829 

23 

3  46    9.21 

9.0159 

14  44  33.0 

7.477 

23 

5  27  29.86 

2.2102 

19  20  31.5 

3.733 

24 

3  48  10.23 

2.0189 

N.14  51  59.8 

7.417 

24 

5  29  42..59 

2.2149 

N.19  24  12.6 

3.697  ; 
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XI. 


OEBBNWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right  Aaoension. 


DiAfor 
1  Minute. 


Declination. 


Difffor 
1  Minute. 


0 

I 

2 

3 

4 

5 

6 

7 

8' 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  25. 


h 

5 
5 
5 
5 
5 
5 


m 

29 
31 
34 
36 
38 
40 


5  43 


5 

am 

D 

5 
5 
5 
5 


45 
47 
49 
52 
54 
56 


5  58 

6  r 

6  3 
6  5 
6  7 
6  10 
6  12 
6  14 
6  17 
6  19 
6  21 


8 

8 

42.59 

9.914S 

55.56 

9.9181 

8.76 

9.2990 

22.20 

9.9960 

35.88 

9.9999 

49.79 

9.9337 

3.93 

9.9376 

18.30 

9.9414 

32.90 

9.9459 

47.73 

9.9490 

2.78 

9.9597 

18.05 

9.9563 

33.54 

9.9600 

49.25 

9.9638 

5.17 

9.2679 

21.31 

9.9707 

37.66 

9.9749 

54.22 

9.9777 

10.98 

9.9811 

27.95 

9.9845 

45.12 

9.9878 

2.48 

9.9910 

20.04 

9.9949 

37.79 

9.9974 

N.19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

N.20 


12.6 

47.9 

17.4 

41.0 

58.6 

10.3 

16.0 

15.7 

9.2 

56.6 

37.8 

12.8 

41.6 

4.1 

20.2 

30.0 

9  33.4 

11  30.3 

13  20.8 

15  4.8 

16  42.2 

18  13.0 

19  37.3 

20  54.9 


24 

27 

31 

34 

37 

41 

44 

47 

50 

52 

55 

58 

0 

3 

5 

7 


THURSDAY  26. 


6  23 
6  26 
6  28 
6  30 
6  33 
6  35 
6  37 
6  40 
6  4> 
6  44 
6  47 
6  49 
6  51 
6  54 
6  56 
6  58 
1 


7 
7 
7 
7 
7 
7 
7 
7 
7 


3 
5 
8 
10 
12 
15 
17 
19 


55.73 

9.3006 

13.66 

9.3037 

32.17 

9.3067 

50.06 

9.3097 

9.3:3 

9.3126 

28.17 

9.3154 

47.18 

9.3183 

6.36 

9.3911 

25.71 

2.3238 

45.22 

9.3264 

4.88 

9.3289 

24 .6i) 

9.3314 

44.65 

2.3339 

4.76 

2.3364 

25.02 

2.3388 

45.42 

2.3411 

5.95 

2.3432 

26.60 

2.3453 

47..38 

2.3174 

8.29 

9.3495 

29.82 

2.3514 

50.46 

9.3533 

11.72 

9.3559 

33.08 

9.3568 

54.55 

9.3586 

N.20  22  5.8 
20  23  10.0 
20  24  7.5 
20  24  58.2 
20  25  42.1 
20  26  19.2 
20  26  49.5 
20  27  12.9 
20  27  29.4 
20  27  38.9 
20  27  41.5 
20  27  37.1 
20  27  25.7 
20  27  7.3 
20  26  41.9 
20  26  9.4 
20  25  29.8 
20  24  43.1 
20  23  49.3 
20  22  48.4 
20  21  40.3 
20  20  25.1 
20  19  2.7 
20  17  a3.l 

N.20  15  56.3 


3^637 
3.540 
3.449 
3i343 
3.944 
3.145 
3.045 
9.943 
9.841 
9.738 
9.6.35 
9.539 
9.497 
9.399 
9.916 
9.110 
9.003 
1.895 
1.787 
1.678 
].£68 
1.459 
1.349 
1.938 


1.196 
1.014 
0.901 
0.788 
0.675 
0.562 
0.448 
0.333 
0.917 
+  0.101 
-  0.015 
0.139 
0.248 
0.385 
0.483 
0.601 
0.719 
0.837 
0.056 
1.075 
1.194 
1.313 
1.433 
1.553 
1.673 


Sour. 


Sight  Asoenaion. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Difllfor 
IMinnte. 


Beolination. 


FRIDAY  27. 


h 

7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 


ni 

19 

22 

24 

26 

29 

31 

34 

36 

38 

41 

43 

45 

48 

50 

53 

55 

57 

0 

2 

4 

7 

9 


8  12 
8  14 


54.55 
16.12 
37.78 
59.54 
21.3i) 
43.32 

5.33 
27.42 
49..57 
11.79 
.34.07 
56.42 
18.a3 
41.29 

3.79 
26  33 
48.91 
11.53 
34.18 
56.85 
19.55 
42.27 

5.00 
27.75 


8 

9.3586 
9.3609 
9.3618 
9.3634 
9.3648 
9.3669 
9.3675 
9..3687 
9.3698 
9.3708 
9.3719 
9.3730 
9.3739 
9.3747 
9.3754 
9.3760 
9.3767 
9.3773 
9.3777 
9.3781 
9.3785 
9.3788 
9.3790 
9.3799 


N^ 
20 
20 
20 

20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
N.19 


15  56.3 
14  12.3 
12  21.1 
10  22.7 
17.0 
4.1 
44.0 
16.6 
42.0 
0.2 
11.1 
14.8 
11.2 
0.4 
42.4 
17.1 
44.6 
4.9 
18.0 
23.9 
22.6 
14.1 
58.5 
35.8 


8 

6 

3 

1 

58 

56 

53 

50 

47 

44 

40 

37 

33 

30 

26 

22 

18 

14 

9 

5 


SATURDAY  28. 


8  16 
8  19 
8  21 
8  2^3 
8  26 
8  28 
8  31 
8  33 
8  35 
8  38 
8  40 
8  43 
8  45 
8  47 
8  50 
8  52 
8  54 
8  57 
8  ,59 
1 


9 
9 
9 
9 
9 


4 

6 

9 

11 


9  13 


50,51 
13.27 
36.03 
58.78 
21.53 
44.26 

6.98 
29.68 
52.36 
1.5.01 
37.64 

0.23 
22.79 
45.31 

7.79 
30.22 
52.60 
14.93 
37.21 
59.43 
21.59 
43.69 

5.72 
27.69 
49.59 


9.3703 
9.3793 
9.3793 
9.3799 
9.3790 
9.3787 
9.3785 
9.3789 
9.3778 
9.3773 
9.3768 
2.3763 
2.3757 
2.3750 
9.3742 
2.37::  \ 

2.37ib 
2.371? 
2.3708 
9.3698 
9.3688 
9.3677 
9.3667 
9.3656 
9.3644 


N. 


N. 


9 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
17 
7 
7 

/ 

7 
7 
7 
7 
6 
6 
6 


5.9 

28.9 
44.8 
.53.7 
r)5.6 
50.4 
38.2 
19.1 
53.0 
19.9 
39.9 
53.1 
59.5 
.59.1 
51.9 

:}7.9 

17.2 
49.9 
15.9 
35.3 
48.2 
54.6 
54.5 
45  47.9 
38  34.9 


1 

56 
51 
46 
41 
36 
31 
26 
20 
15 
9 
3 
57 
51 
45 
39 
33 
26 
20 
13 
6 
.59 
52 


BifElfor 
1  Minat& 


iun3 
1.793 

1.913 
9.034 
9.155 
9.975 
9.396 
9.517 
9.637 
9.757 
9.878 
9.999 
3.190 
3.940 
3..'I61 
3.489 
3.609 
3.792 
3.849 
3.969 
4.089 
4.901 
4.319 
4.438 


4.557 
4.676 
4.793 
4.910 
5.098 
5.145 
5.961 
5.377 
.'i.493 
5.609 
5.793 
r>.837 
5.050 
6.064 
6.177 
6.2(J9 
6.400 
6.511 
6.622 
6.731 
6.839 
6.948 
7.056 
7.163 
7.969 


xn. 
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QEBBHWIOH  MPiATif  TIME. 

• 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Right  AsoensloD. 

Difilfor 
1  Minute. 

Declination. 

DiiF.for 
lMinai«. 

Hour. 

Bight  Aacenaion. 

Dii£for 
1  Minute. 

Dcmlinatlon. 

Difilfor 
1  Minute. 

1 

81 

nSTDAl 

I  29. 

TUESDAY  31. 

h     m      a 

R 

o       /       •• 

M 

h     m      s 

■ 

O           /           " 

0 

9  13  49.59 

9.3(M4 

N.16  38  34.9 

7.960 

0 

11     5  25.59 

J9815 

N.  9    4  25.8 

11.953 

1   1 

9  16  11.41 

9.3631 

16  31   15.6 

7.374 

1 

1 1     7  42.4*^ 

9.9797 

8  53    9.0 

11.308 

i  2 

9  18  a3.16 

9.3618 

16  23  50.0 

7.479 

2 

11     9  59.16 

9.9780 

8  41  48.8 

11.303 

3 

9  20  54.83 

9.3605 

16  16  18.1 

7.583 

3 

11   12  15.79 

9.9763 

8  30  25.4 

11.416 

4 

9  23  16.42 

9.3591 

16    8  40.0 

7.686 

4 

11   14  32.32 

9.9747 

8  18  58.9 

11.467 

5 

9  25  37.92 

9.3577 

16    0  55.8 

7.789 

5 

11   16  48.75 

9.9730 

8    7  29.3 

11.518 

6 

9  27  59.34 

9.3569 

15  53    5.4 

7.801 

6 

11   19    5.08 

9.9713 

7  55  56.7 

11.568 

7 

9  30  20.67 

9.3r>48 

15  45    8.9 

7.991 

7 

11  21  21.31 

9.9697 

7  44  21.1 

11.617 

8 

9  32  41.92 

9.:i534 

15  37    6.5 

8.090 

8 

1 1  23  37.45 

9.9688 

7  32  42.7 

11.663 

9 

9  a5    3.08 

9.3518 

15  28  58.1 

8.189 

9 

11  25  5:3.49 

9.9666 

7  21     1.6 

11.708 

10 

9  37  24.14 

9.3509 

15  20  43.8 

8.987 

10 

11  28    9.44 

9.9650 

7    9  17.8 

11.753 

11 

9  39  45.11 

9.3487 

15  12  23.6 

8.385 

11 

1 1  30  25.29 

9.9634 

6  57  31.3 

11.796 

12 

9  42    5.98 

9.3471 

15    3  57.6 

8.481 

12 

11  32  41.05 

9.9619 

6  45  42.3 

11.837 

.   13 

9  44  26.76 

9.3454 

14  55  25.9 

8.577 

13 

11  34  56.72 

9.9605 

6  33  .50.9 

11.877 

14 

9  46  47.43 

9.3437 

14  46  48.4 

8.679 

14 

11  37  12.31 

9.9599 

6  21  57.0 

11.917 

15 

9  49    8.00 

9.3490 

14  38    5.3 

6.765 

15 

11  39  27.82 

9JB78 

6  10    0.8 

11.965 

:   16 

9  51  28.47 

9.3403 

14  29  16.6 

8.857 

16 

11  41  43.25 

9.9564 

5*^8    2.4 

11.909 

17 

9  53  48.84 

9.3386 

14  20  22.4 

8.949 

17 

11  43  58..59 

9.9550 

5  46    1.8 

19.098 

18 

9  56    9.11 

9.3369 

14  11  22.7 

0.040 

18 

11  46  13.85 

9.9537 

5  33  59.1 

19.009 

19 

9  58  29.27 

9.3351 

14    2  17.6 

9.199 

19 

11  48  29.04 

9.9595 

5  21  54.4 

19.094 

20 

10    0  49.32 

9.3333 

13  53    7.2 

9.918 

20 

11  50  44.15 

9JBI9 

5    9  47.8 

19.195 

21 

10    3    9.27 

9.3316 

13  43  51.5 

9.306 

21 

11  52  59.18 

9.9499 

4  57  39.4 

19.155 

22 

10    5  29.11 

9.3997 

13  34  30.5 

9.399 

22 

11  55  14.14 

9.9487 

4  45  29.2 

19.184 

23 

10    7  48.83 

9.3979 

N.13  25    4.4 

9.477 

23 

11  57  29.03 

9.9476 

N.  4  33  17.3 

19.919 

• 

M( 

3NDA 

S:  30. 

WRDNESD 

AY,  F 

EBRUARY 

1. 

0 
1 

10  10    8.45 
10  12  27.96 

9.3961 

N.13  15  a3.2 
13    5  56.9 

9.569 

0 

1 1  59  43.86 

9.9466 

N.  4  21    3.7 

19.939 

9.3949 

9.646 

2 

10  14  47.35 

9.3993 

12  56  15.7 

9.798 

3 

10  17    6.(13 

9.3904 

12  46  2il.6 

9.809 

4 

10  19  25.80 

9.3186 

12  36  38.6 

9.890 

5 

10  21  44.86 

9.3167 

12  26  42.8 

9.969 

PHASES 

OP  T] 

HE  MOON. 

6 

10  24    3.81 

9.3148 

J  2  16  42.3 

10.047 

7 

10  26  22.4i4 

9.3199 

12    6  37.1 

10.194 

• 

8 

10  28  41.36 

9.3111 

11  56  27.4 

10.199 

d        h 
an.      5    23    ' 

'     9 
10 

10  30  59.97 
10  a3  18.46 

9.3099 
9.3079 

11  46  13.2 
11  35  54.5 

10.974 
10.347 

K 

X.  Lost  Qiiarte 

r  .    .  Ji 

42.4 

11 
12 

10  35  36.84 
10  37  55.10 

9.3053 
9.3034 

11  25  31 5 

10  4lfi 

i 

\  New  Moon. 

.    12    20    : 

38.0 

11   15    4.2 

10.490 

^ 

}>  First  QuarU 

'        #        9 

)r .    .    . 

.    20    16    ^ 

19.1 

13 

10  40  13.25 

9.3016 

1 1     4  32.7 

10.361 

1 

^^            ^^ 

M  ^%    #^ 

14 

10  42  31.29 

9.9097 

10  53  56.9 

10.631 

( 

3  Full  Moon  . 

•    .    • 

.    28    11 

18.9 

15 
1^  1 

10  44  49J22 
10  47    7.04 

9.9979 
9.9900 

10  43  17.0 
10  32  33.1 

10.608 
10.764 

• 

17  ! 

10  49  2^1,74 

9.9041 

10  21  45.3 

10.899 

d       h 

18 

10  51  42.33 

9.9093 

10  10  53.6 

10.893 

( 

X.  Perigee  .    • 
r  Anoffee  •    • 

•    .  h 

ID.      8      0 

19 

10  53  59.82 

9.9906 

9  59  58.1 

10.957 

( 

A             a            A 

.    20    13.1 

ao 

10  56  17.19 

9.9886 

9  48  58.8 

11.016 

1 

L      *»^'**g*'^'    •        • 

•             •            • 

!  21 

10  58  34.45 

9.9868 

9  37  55.9 

11.078 

,  28  1 

11     0  51.60 

9.9850 

9  26  49.4 

11.138 

23 

11     3    8.65 

9.9839 

9  15  39.3 

11.197 

24l 

11     5  25.59 

9.9615 

N.  9    4  25.8 

11.953 

14 
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GREENWICH  MEAN  TIME. 

•• 

• 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Olijeot. 

Noon. 

P.L. 

of 

Difr. 

lllb. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXL 

P.  L. 

of 

Diff. 

1 

Aldebanm 

W. 

58  41'    7 

8519 

O           1        II 

60  22    4 

9504 

62    3  1^' 

9496 

63  44'  31 

9489 

Mars 

E. 

66    8  27 

9666 

64  31     1 

9667 

62  53  24 

9649 

61  15  36 

9649 

Spica 

E. 

75  29  32 

9546 

73  49  23 

9539 

72    9    4 

9539 

70  28  35 

Venus 

E. 

109  18  16 

9903 

107  46    1 

9694 

106  13  35 

9886 

104  40  58 

96n 

2 

Aldebaraii 

W. 

72  13  37 

9454 

73  55  55 

9448 

75  38  22 

9441 

77  20  59 

9434 

Pollux 

W, 

29    5  23 

9649 

30  43  21 

9618 

32  21  52 

9596 

34    0  52 

9577 

Mars 

E. 

53    4    7 

9607 

51  25  21 

9600 

49  46  26 

9503 

48    7  22 

9588  i 

Spica 

E. 

62    4    0 

9495 

60  22  40 

9491 

58  41  14 

9487 

56  59  42 

9489 

.Vehub 

E. 

96  55  22 

9841 

95  21  47 

9833 

93  48    2 

9896 

92  14    8 

9890 

Jupiter 

E. 

97  31  11 

9595 

95  50  32 

9518 

94    9  44 

9519 

92  28  47 

9505 

3 

Aldebaran 

W. 

85  56  10 

9405 

87  39  37 

9401 

89  23  11 

9395 

91    6  53 

9390 

Pollux 

W. 

42  21  45 

9504 

44    2  53 

9499 

45  44  17 

9489 

47  25  56 

9479 

Saturn 

W. 

29  18    0 

9385 

31     1  56 

9379 

32  46     1 

9374 

34  30  13 

9368 

Mars 

£. 

39  50    2 

9500 

38  10  12 

9555 

36  30  15 

9551 

34  50  12 

9546 

Spica 

E. 

48  30  39 

9406 

46  48  38 

9464 

45    6  34 

9469 

43  24  28 

9469 

Jupiter 

E- 

84     1  52 

9475 

82  20    4 

9470 

80  38    9 

9465 

78  56    7 

9460 

Venus 

E, 

84  22  35 

9788 

82  47  52 

9783 

81  13    2 

9778 

79  38    5 

9779 

Antares 

E. 

94  24  39 

9461 

92  42  31 

9456 

91    0  16 

9450 

89  17  53 

9445 

Sun 

E. 

128  38  27 

9745 

127    2  47 

9736 

125  26  58 

9739 

123  51     1 

9797 

4 

Pollux 

W. 

55  57  22 

9431 

57  40  13 

9494 

59  23  14 

9417 

61     6  24 

9411 

Satorn 

W. 

43  13    7 

9344 

44  58    3 

9339 

46  43    5 

9335 

48  28  14 

9331 

Re^uluH 
Spica 

W, 

19  40    4 

9373 

21  24  17 

9367 

23    8  39 

9369 

24  53    8 

9357 

E, 

34  54    8 

9479 

33  12  15 

9478 

31  30  31 

9486 

29  48  58 

9496 

Jupiter 

E. 

70  24  11 

9436 

68  41  28 

9431 

66  58  38 

9498 

65  15  43 

9494 

Venus 

E. 

71  41  32 

9747 

70    5  54 

9741 

68  30    9 

Sr737 

66  54  18 

9733 

Antares 

E. 

80  44  15 

9493 

79     1  13 

94n) 

77  18    6 

9415 

75  34  53 

9419 

Sun 

E. 

115  49  26 

9609 

114  12  45 

9005 

112  35  58 

9689 

110  59    4 

9084 

5 

Pollux 

W. 

69  44  23 

9383 

71  28  22 

9378 

73  12  28 

9374 

74  56  40 

9369 

Saturn 

W. 

57  15  31 

9310 

59     1  16 

9306 

60  47    7 

9309 

62  33    3 

9998 

ReguluB 

W. 

33  37  17 

9335 

35  22  26 

9331 

37    7  41 

9397 

38  53    1 

9393 

Jupiter 

E. 

56  39  44 

9405 

54  56  17 

9409 

53  12  45 

9399 

51  29    9 

9396 

Venus 

E. 

58  53  38 

9711 

57  17  13 

9707 

55  40  43 

9704 

54    4    8 

9700 

Antares 

E. 

66  57  45 

9399        6(5   14     9 

9397 

63  30  30 

9395 

61  46  48 

9304 

Sun 

E. 

102  53    0 

9663      101    15  30 

9658 

99  37  54 

9654 

98    0  12 

9649 

6 

Saturn 

W. 

71  24    3 

9989 

73  10  29 

9979 

74  57    0 

9976 

76  43  35 

9979 

Regulus 

W. 

47  41     3 

9306 

49  26  54 

9309 

51  12  50 

9300 

52  58  50 

9996  1 

Jupiter 

E. 

42  50  14 

9385 

41     6  18 

9384 

39  22  20 

9389 

37  38  20 

9389 

Venus 

E. 

46    0    4 

9684 

44  23    2 

9681 

42  45  57 

9678 

41     8  48 

9675 

Antares 

E. 

53    8    5 

9394 

51  24  22 

9396 

49  40  41 

9397 

47  57    2 

9400 

Sun 

E. 

89  50  23 

9639*'     88   12  11 

9698 

86  a3  54 

9695 

84  5$  33 

9091 

7 

Saturn 

W. 

85  37  33 

9960  {    87  24  31 

9958 

89  11  33 

9956 

90  58  37 

9954 

Regulus 

W. 

61  49  53 

9984      63  36  16 

9981 

65  22  43 

9960 

67    9  12 

9978 

Mars 

W. 

14  44  26 

9481      16  26    6 

9466 

18    8    7 

9455 

19  50  24 

9446 

Venus 

E, 

33    2  16 

9066      31  24  50 

9665 

29  47  23 

9664 

28    9  55 

9665 

Antares 

E. 

39  20  17 

9430      37  37  25 

9440 

35  54  47 

9453 

34  12  27 

9467  1 

Sun 

E. 

76  42  47 

9608 

75    4    3 

9006 

73  25  16 

9604 

71  46  26 

9601 

1 

XIV. 
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OBEBNWIOH  MEAN  TIME. 


LUKAB  DISTANCES. 


o  a 


3 


Nfune  and  Dinotion 
of  Object. 


Aldebaran  W. 

Mars  E  . 

Spica  E  . 

Vends  E . 


Aldebaran 

W. 

Pollux 

W. 

Mars 

E. 

Spica 

E. 

Vekus 

E. 

Jupiter 

E. 

Aldebaran 

W. 

Pollux 

W. 

Saturn 

W. 

Mars 

E. 

Spica 

E. 

Jupiter 

E. 

Venus 

E. 

An  tares 

E. 

Sun 

E. 

Pollux 

W. 

Saturn 

W. 

R<^gulu8 

W. 

Spica 

E. 

Jupiter 

E. 

Venus 

E. 

Antures 

E. 

Sun 

E. 

Pollux 

Saturn 

Regiilns 

Jupiter 

Venus 

Antares 

Sun 

Saturn 

Regulns 

Jupiter 

Venus 

Antares 

Sun 

Saturn 

Regulus 

Mars 

Venus 

Antares 

Sun 


W. 
W. 

w. 

E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 


P.L. 

Midnight. 

of 

Dlff. 

O            $          II 

65  26    0 

9481 

59  37  38 

9635 

68  47  57 

9S90 

103    8  10 

9860 

79    3  45 

9499 

35  40  18 

9560 

46  28  10 

9581 

55  18    4 

9478 

90  40    6 

9814 

90  47  41 

9490 

92  50  42 

9384 

49    7  49 

9463 

36  14  33 

9363 

33  10    3 

9549 

41  42  21 

9489 

77  13  58 

9455 

78    3    0 

9786 

87  35  23 

9441 

122  14  57 

9791 

62  49  43 

9406 

50  13  29 

9396 

26  37  44 

9353 

28    7  39 

9500 

63  32  42 

9419 

65  18  22 

9799 

73  51  36 

9409 

109  22    3 

9680 

76  40  59 

9365 

64  19    5 

9995 

40  38  27 

9390 

49  45  29 

9394 

52  27  28 

9697 

60    3    5 

9394 

96  22  24 

9646 

78  30  15 

9970 

54  44  55 

9904 

35  54  20 

9389 

39  31  35 

9673 

46  13  27 

9404 

83  17    7 

9618 

9(2  45  44 

9959 

68  55  44 

9976 

21  32  53 

9440 

26  32  28 

9665 

32  30  28 

9485 

70    7  a3 

9600 

p.  L. 

XVJ». 

of 

Diff. 

O           /        It 

67    7  40 

9474 

57  59  30 

9697 

67    7  11 

9513 

101  35  12 

9869 

80  46  39 

9493 

37  20    8 

9544 

44  48  49 

9576 

53  36  20 

9475 

89    5  56 

9807 

89    6  26 

9493 

94  34  39 

9380 

50  49  54 

9454 

37  59    1 

9358 

31  29  48 

9538 

40    0  15 

9463 

75  31  41 

9450 

76  27  48 

9781 

85  52  46 

9436 

120  38  45 

9716 

64  33  11 

9309 

51  58  50 

9999 

28  22  27 

9348 

26  26  38 

9596 

61  49  35 

9416 

63  42  20 

9794 

72    8  14 

9406 

107  44  .56 

9675 

78  25  24 

9361 

66    5  12 

9991 

42  23  .58 

9315 

48     1  46 

9391 

50  50  44 

9693 

58  19  21 

9393 

94  44  31 

9649 

80  16  59 

9967 

56  31    4 

9991 

34  10  20 

9389 

37  54  19 

9679 

44  29  58 

9408 

81  38  37 

9616 

94  32  .54 

9951 

70  42  19 

9974 

23  15  31 

9434 

24  55     1 

9666 

30  48  53 

9506 

68  28  38 

9399 

P.L. 

xvmh. 

of 

DIff. 

O            /          ■•» 

68  49  30 

9467 

56  21  12 

9690 

65  26  IG 

9507 

100    2    5 

9856 

82  29  41 

9417 

39    0  20 

9599 

43    9  21 

9570 

51  .54  31 

9471 

87  31  37 

9801 

87  25    3 

9487 

96  18  43 

9375 

52  32  12 

9445 

39  43  36 

9353 

29  49  28 

9535 

38  18  10 

9465 

73  49  18 

9446 

74  52  29 

9756 

84  10    2 

9431 

119    2  26 

9710 

66  16  47 

9394 

.53  44  18 

9317 

30    7  17 

9343 

24  46    1 

9548 

60    6  23 

9419 

62    6  12 

9719 

70  24  48 

9403 

106    7  43 

9671 

80    9  55 

9357 

67  51  24 

9988 

44    9  35 

9319 

46  17  .59 

9389 

49  13  55 

9690 

56  35  36 

9399 

93    6  33 

9638 

82    3  47 

9965 

58  17  17 

9989 

32  26  20 

9383 

36  17    1 

9669 

42  46  35 

9415 

80    0    4 

9613 

96  20    6 

9950 

72  28  .56 

9974 

24  .58  17 

9499 

23  17  35 

9666 

29    7  48 

9533 

66  49  41 

9597 

XXIb. 


70  31  2^ 
54  42  44 
63  45  12 

98  28  48 

84  12  51 

40  40  53 

41  29  45 
50  12  37 

85  57  10 
85  43  32 

98  2  53 
54  14  42 
41  28  18 
28  9  4 
36  36    7 

72  6  48 

73  17  4 
82  27  12 

117  26    0 

68  0  31 
.55  29  52 
31  52  14 
23    5  54 

58  23  6 
60  29  58 

68  41  18 
104  30  24 

81  54  31 

69  37  41 
45  55  17 
44  34  8 
47  37  2 
54  51  50 
91  28  30 

a3  50  38 
60  3  33 
30  42  21 
34  .39  40 
41  3  21 
78  21  27 

98    7  19 

74  15  34 

26  41  10 
21  40  10 

27  27  20 
65  10  42 


P.L. 

of 

Diff. 


9461 
9613 
3501 
9848 

S4I1 
95J5 
9565 
9468 
9795 
9461 

9371 
9438 
9348 
9533 
9467 
9441 
9751 
9496 
9704 

9388 
93  J  4 
9339 
9577 
9409 
9715 
9401 
9667 

9353 
9985 
9309 
9387 
9687 
9393 
9635 

9969 
9986 
9385 
9667 
9499 
9611 

9949 
9973 
9495 
9669 
9566 
9586 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

8 

Kameand  Direction 
of  Otijeot. 

Noon. 

P.  L. 

of 

Diff. 

• 

m»». 

P.L. 
of 

Ditr. 

VIb. 

P.L. 

of 

DIff. 

DP*. 

P.L. 

of 

Diff. 

Regulus 

Mars 

Spica 

Sun 

W, 
W. 

76    2' 13 
28  24    9 
23  10    0 
63  31  41 

S979 
9499 
9477 
9585 

77  48  5i' 
30    7  12 
24  51  46 
61  52  39 

9971 
9419 
9450 
9594 

Q          1        II 

79  35  36 
31  50  19 
26  34    9 
60  13  36 

9970 
9417 
9499 
9594 

8l  22  20 
33  33  29 
28  17    2 
58  34  33 

9970 
9416 
9419 
9583 

9 

Mars 

Spica 
Sun 

W. 
W. 

E, 

42    9  44 
36  56  28 
50  19  19 

9413 
9300 
9597 

43  53    0 
38  41    0 

48  40  20 

9414 
9355 
9599 

45  36  15 
40  25  39 
47    1  23 

9415 
9351 
9600 

47  19  29 
42  10  24 
45  22  28 

9416 
9348 
9609 

10 

• 

Mars 
Spica 
Sun 

W. 
W. 
E. 

55  54  59 
50  54  55 
37    8  48 

9496 
9344 

9618 

57  37  54 
52  39  50 
35  30  18 

9431 
9346 
9694 

59  20  44 
54  24  43 
33  51  55 

9436 
9348 
9698 

61    3  28 
56    9  33 
32  13  38 

9440 
9350 
9633 

14 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E, 

14    7    3 

88    9  35 

120    9  16 

9946 
9739 
9577 

15  38  23 

86  33  38 

118  29  50 

9957 
9746 
9591 

17    9  30 

84  57  59 

116  50  42 

9968 

9760 
9604 

18  40  23 

83  22  39 

115  11  53 

9960 
9775 
9618 

15 

Sun 

a  Arietis 
Aldebaran 

E. 
E. 

26  10  45 

75  30  55 

107    2  23 

3048 
9853 
9687 

27  39  58 

73  57  36 

105  25  25 

3063 
9869 
9700 

29    8  53 

72  24  38 

103  48  45 

3077 
9867 
9n4 

30  37  31 

70  52    2 

102  12  24 

3091 
9903 
9796 

16 

Sun 

aArietki 

Aldebaran 

E. 
E, 

37  56  16 
63  14  37 
94  15  11 

3163 
9995 

8796 

39  23    9 
61  44  18 
92  40  38 

3178 
3014 
9809 

40  49  45 
60  14  22 
91    6  22 

3199 
3034 
9899 

42  16    4 
58  44  51 
89  32  23 

3905 
3054 
9835 

17 

Sun 

a  Arietis 
Aldebaran 

E. 
E, 

49  23  37 
51  23  39 
81  46  35 

3979 
3163 
9897 

50  48  21 
49  56  45 
80  14  12 

3985 
3187 
9909 

52  12  50 
48  30  20 
78  42    4 

3997 
3919 
9990 

53  37    5 
47    4  25 
77  10  11 

8306 

8837 
9831 

18 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

60  35    3 
40    2  56 
69  34    5 

3363 
3389 
9981 

61  58    2 
38  40  27 
68    3  29 

3379 
3496 
9990 

63  20  50 
37  18  40 
66  33    4 

3389 
3467 
9999 

64  43  27 
35  57  39 

65  2  50 

3391 
3510 
9007 

19 

Sun 

Fomalhaut 

Aldebaran 

W. 
W. 
E. 

71  34  12 
40  31    6 
57  34     1 

3496 
3659 
3041 

72  55  57 

41  48  44 
56    4  39 

3434 
3693 
3047 

74  17  35 
43    6  54 
54  a5  24 

3439 
3597 
3059 

75  39    7 
44  25  32 
53    6  16 

8445 
3574 
3058 

20 

Sun 

Fomalhaut 
a  Pegasi 
Aldebaran 

W. 
W. 
W. 
E, 

82  25  32 
51     4  24 
38  38  19 
45  41  52 

3463 
3483 
4106 
3073 

83  46  38 
52  25    7 
39  48  15 
44  13    9 

3463 
3469 
4045 
3074 

85    7  43 
53  46    6 
40  59  10 
42  44  28 

3464 
3455 
3990 
3076 

86  28  47 
55    7  20 
42  10  59 
41   15  49 

3465 
3449 
3841 
3078 

21 

Sun 

Fomalhaut 

tt  Pegasi 

Aldebaran 

Pollux 

Saturn 

W. 
W. 
W. 
E. 
E. 
E, 

93  14    4 
61  56  55 
48  21  26 
33  52  38 
78  14  33 
89    6  45 

3469 
3386 
3744 
3073 
3119 
3043 

94  35  11 
63  19  28 
49  37  27 
32  23  56 
76  46  46 
87  37  25 

3459 
3376 
3719 
3071 
3118 
3040 

95  56  21 
64  42  12 
50  54     1 
30  55  11 
75  18  58 
86    8    2 

3455 
3366 

3689 
3060 
3116 
3038 

97  17  35 
66    5    8 
52  11     7 
29  26  23 
73  51    8 
84  38  36 

3451 
3355 
3655 
3065 

3114 
3034 

22 

Sun 

Fomalhaut 
a  Pegasi 

W. 
W. 

104    5    0 
73    2  42 
58  43  30 

8495 
S306 

8536 

105  26  48 
74  26  47 
60    3  14 

3419 
3896 
8515 

106  48  43 
75  51    4 
61  23  21 

3411 
3985 
3495 

108  10  47 
77  15  33 
62  43  51 

3403  i 

3976 

8470 

XVL 
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OREENWIOH  MEAN  TIME. 


LUKAB  DISTANCES. 


Q 


8 


Name  Mid  Direotion 
of  Ol^eet. 


9 


10 


14 


15 


I  16 


17 


18 


19 


20 


21 


22 


ReguliiB  W. 

Mars  W. 

Spica  W. 

Sun  E. 

Mars  W. 

Spica  W. 

Sun  E. 

BfARS  W. 

Spica  W. 

Sun  E. 

Sun  W. 

aArietis  E  • 

Aldebaran  E  • 

Sun  W. 

a  Arietifl  E  . 

Aldebaran  B . 

Sun  W. 

aArietis  E. 

Aldebaran  E . 

Sun  W, 

aArietis  E . 

Aldebaran  £ . 

Sun  W. 

a  Arietis  E  . 

Aldebanin  E . 

Sun  W. 

Fomalliaut  W. 

Aldebaran  E . 

Sun  W. 

Fomalhaut  W. 

a  Pej^asi  W. 

Aldebaran  E . 

Sun  VV. 

Fomalhaut  W. 

a  Pegasi  W. 

Aldebaran  E . 

Pollux  E  . 

Saturn  E . 

Sun  W. 

Fomalhaut  W. 

a  Pegasi  W. 


Midnight. 

P.L. 

of 

DIff. 

O         1         II 

83    9    4 
35  16  41 
30    020 
56  55  29 

SQ70 
9415 
9397 
9593 

49    2  41 
43  55  14 
43  43  36 

9418 
9005 

62  46    6 
57  54  20 
30  35  28 

9445 
9353 
9030 

20  11     1 

81  47  38 

113  33  22 

9993 
9790 
9031 

32    5  51 

69  19  47 

100  36  21 

3106 
9991 
9741 

43  42    7 
57  15  45 
87  58  41 

3990 
3074 
9848 

55    1     7 

45  39    0 
75  :38  32 

3390 
3965 
9049 

66    5  54 
34  37  26 
63  3>  46 

3400 
3557 
3015 

77    0  33 
45  44  35 
51  37  15 

3440 
3559 
3069 

87  49  50 
56  28  49 
43  23  37 
39  47  12 

3465 
3431 
3805 
3078 

98  38  54 
67  28  16 
S3  28  42 
27  57  31 
72  23  15 
8:}    9    6 

3447 
3345 

lAQQ 

3061 
3110 
3030 

109  33    0 
78  40  13 
64    4  42 

3395 
3965 
3457 

XVh 

P.L. 

of 

Diff. 

84  55  48 
36  59  55 
31  43  59 
55  16  25 

9970 
9413 
9385 
9994 

50  45  50 
45  40    7 
42    4  48 

9490 
9344 

9007 

64  28  37 
59  39    2 
28  57  26 

9450 
9357 
9646 

21  41  23 

80  12  57 

111  55    9 

3006 

9805 
9645 

33  33  53 
67  47  55 
99    0  36 

3190 
9039 

9796 

45    7  53 
55  47    4 
86  25  15 

3933 
3006 
9661 

56  24  55 
44  14    7 
74    7    6 

3339 
3904 
99S9 

67  28  11 
33  18    5 
62    2  52 

3406 
3610 
3099 

78  21  54 
47    4    2 
50    8  19 

3453 
3533 
3065 

89  10  53 
57  50  31 
44  37    2 
38  18  35 

3465 
3419 
3859 
3077 

100    0  17 
68  51  35 
54  46  45 
26  28  34 
70  55  18 
81  39  31 

3443 
3335 
3604 
3058 
3106 
3096 

110  55  22 
80    5    5 
65  25  54 

3386 
3954 
3438 

xvmb. 

P.L. 
of 

86  42  3i' 
38  43  11 
33  27  55 
53  37  22 

9971 
9413 
9375 
9595 

52  28  56 
47  25    3 

40  26    3 

9499 

9344 

9611 

66  11     1 
61  23  39 
27  19  33 

9455 
9361 
9659 

23  11  28 

78  38  36 

110  17  15 

3091 
9891 
9659 

35    1  38 
66  16  26 
97  25  10 

3134 
9958 

9769 

46  33  23 
54  18  49 
84  52    6 

3946 
3117 
9873 

57  48  30 
42  49  48 
72  35  53 

3349 
3394 
9969 

68  50  19 
31  59  41 
60  33    7 

3415 
3668 
30S9 

79  43  11 
48  23  50 
48  39  27 

3457 
3515 
3068 

90  31  56 
59  12  26 
45  51  11 
36  49  57 

3465 
3408 
3813 
.')076 

101  21  45 
70  15    6 
56    5  15 
24  59  33 
69  27  16 
60    9  51 

3438 
3395 
3581 
3053 
3103 
3099 

112  17  54 

81  30  10 
66  47  27 

3378 
3944 
3490 

xxn». 


88  29  13 

40  26  27 

35  12    6 

51  58  20 

54  11  59 
49  9  59 
38  47  23 

67  53  18 

63  8  10 
25  41  49 

24  41  15 

77  4  35 

108  39  40 

36  29    6 

64  45  20 
95  50    2 

47  58  38 

52  51  0 
83  19  13 

59  11  53 

41  26  4 
71    4  53 

70  12  19 
30  42  20 

59  3  30 

81  4  23 

49  43  58 
47  10  38 

91  52  59 

60  34  34 
47  6  0 
35  21   18 

102  43  19 

71  38  48 
57  24  10 
23  30  26 
•67  59  10 

78  40    5 

113  40  36 

82  55  27 

68  9  21 


P.L. 

of 

Diff. 


9419 
9967 


9494 
9344 

9615 

9461 


3034 
9837 
9679 

3149 
9976 
9789 

3950 
3140  i 
9885  I 

3353 
3355 
9979  i 

! 
3491 ; 

3734  I 
3035 

3460 

3408  I 
3070  I 

3463 
3306  ' 

3777  I 

3075  I 

I 

3431 
3315 
3558  , 
3048 
3099  I 
3016 

3367  I 
3934  I 

3409  I 
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XVIL 


GBEENWIOH  MEAN  TIME. 

LUN 

AB  T)T8TANC£8. 

of  the 
nth. 

Name  and  Direction 

Noon. 

P.L. 
of 

nih. 

P.L. 
of 

Vlh. 

P.L. 
of 

1XI>- 

P.L. 
of 

23 

of  Object. 

Dlff. 

Dur. 

Dllf. 

Diff. 

Pollux 

E. 

C^3d  59 

3095 

O          i        4* 

65    2  43 

3090 

63  3^21 

3084 

CS    5  5§ 

3079 

Saturn 

E. 

77  10  13 

8010 

75  40  12 

3005 

74  10    5 

9998 

72  :«  50 

9991 

33 

Sun 

W. 

115    3  30 

3357 

116  26  36 

3347 

117  49  53 

3337 

119  13  22 

3395 

a  Pegasi 

W. 

G9  31  35 

3386 

70  54    8 

3368 

72  17    1 

3351 

73  40  13 

.1335 

aArietis 

W. 

36  34  58 

3M9 

27  49  10 

3756 

29    4  58 

3675 

30  22  12 

3609  1 

Pollux 

E. 

54  41  43 

3048 

S^^  12  29 

3041 

51  43    7 

3084 

50  13  36 

3097  ' 

Saturn 

E. 

65    6  11 

9950 

63  34  55 

9940 

62    3  27 

9030 

60  31  46 

9990 

Regulus 

E. 

90  10  34 

9979 

88  39  45 

9960 

87    8  54 

9960 

85  37  50 

9948 

34 

aArietis 

W. 

37    5  47 

3339 

38  29  21 

3991 

39  53  43 

3953 

41  18  50 

3917 

Pollux 

E. 

43  43  56 

9994 

41  13  36 

9989 

39  43    9 

9984 

38  12  36 

9979  , 

Saturn 

E. 

53  49  58 

9864 

51  16  53 

9859 

49  43  32 

9839 

48    9  55 

9897  1 

Regulus 

E. 

77  59    4 

9809 

76  26  35 

9880 

74  53  51 

9867 

73  20  50 

9855  1 

i 

35 

a  Ai'ietis 

W. 

48  34  19 

3066 

50    3  12 

3038 

51  32  38 

3013 

53    2  35 

t 
9988 

Saturn 

E. 

40  17  40 

9761 

38  43  21 

9747 

37    6  43 

9733 

a5  30  47 

9719 

Regulus 

E. 

65  31  34 

9788 

63  56  50 

9774 

62  21  48 

9760 

60  46  27 

9746 

36 

a  Arietis 

W. 

60  39  44 

9676 

62  12  33 

9856 

63  45  48 

9836 

65  19  29 

9817 

Aldebaran 

W. 

37  35  38 

9675 

29    2  51 

9660 

30  40  24 

9646 

32  18  17 

9631 

Regulus 

E. 

53  45    3 

9675 

51    7  49 

9660 

49  30  15 

9646 

47  52  22 

9639 

37 

Aldebaran 

W. 

40  33  37 

9560 

42  12  27 

9546 

43  52  36 

9533 

45  33    4 

9590  ' 

Regulus 
Spica 

E, 

39  38    9 

9561 

37  58  21 

9548 

36  18  14 

9535 

34  37  49 

9989  '. 

E. 

93  30    7 

9503 

91  51     2 

9579 

90  11  38 

9565 

88  31  55 

9S51  , 

Mars 

E. 

94  40  37 

9675 

93    3  13 

9660 

91  25  39 

9646 

89  47  46 

9639 

28 

Aldebaran 

W. 

53  59  58 

9455 

55  42  14 

9443 

57  24  47 

9431 

59    7  37 

9490 

Spica 

E. 

80    8  49 

9489 

78  27  20 

9477 

76  45  35 

9467 

75    3  35 

9456 

Mars 

E. 

81  33  44 

9566 

79  54    2 

9553 

78  14    2 

9540 

76  33  45 

9599 

39 

Aldebaran 

W. 

67  45  41 

9368 

69  30    2 

9359 

71  14  36 

9349 

72  59  24 

9341 

Pollux 

W. 

34  50  53 

9699 

26  29  17 

9583 

28    8  35 

9551 

29  48  38 

9599 

Spica 
Mars 

E. 

66  39  55 

9408 

64  46  31 

9400 

63    2  56 

9399 

61  19  10 

9384 

E. 

68    8  34 

9475 

66  26  35 

9465 

64  44  33 

9456 

63    2  18 

9447 

Jupiter 

E. 

106  39  14 

9494 

104  46  13 

9414 

103    2  58 

9405 

101   19  30 

9396 

30 

Aldebaran 

W. 

81  46  19 

9303 

83  32  14 

9997 

85  18  18 

9991 

87    4  30 

9985 

Pollux 

W. 

38  17  35 

9419 

40    0  43 

9405 

41  44  11 

9391 

43  27  58 

9379 

Saturn 

W, 

27  16  57 

9989 

29    3  23 

9976 

30  49  58 

9969 

32  36  43 

9963 

Spica 
Mars 

E. 

52  37  57 

9357 

50  53  20 

9353 

49    8  38 

9351 

47  23  53 

9349 

E. 

54  28    3 

9408 

52  44  39 

9409 

51     1    7 

9396 

49  17  27 

9391 

Jupiter 

E. 

93  :i9    7 

9357 

90  54  30 

9350 

89    9  44 

9344 

87  24  49 

9339 

Antares 

E. 

98  81  53 

9360 

96  47  21 

9353 

95    2  39 

9347 

93  17  48 

9341 

31 

Pollux 

W. 

53  10  43 

9335 

53  55  51 

9398 

55  41     9 

9339 

57  26  36 

9317 

Saturn 

W. 

41  33  34 

9941 

43  19  50 

9937 

45    7  22 

9934 

46  54  59 

9931 

Spica 

E. 

38  39  48 

.    9353 

36  55    5 

9357 

35  10  29 

9364 

33  26    2 

9879 

1 
Mars 

E. 

40  37  20 

9370 

38  53    2 

9367 

37    8  40 

9365 

35  24  15 

9364 

Jupiter 

E. 

78  38  32 

9316 

76  52  46 

9313 

75    7    6 

9311 

73  21  22 

9308 

Antares 

E. 

84  31  41 

9390 

82  46  11 

9317 

81     0  37 

9315 

79  14  59 

9313 

XVIIL 
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GBEEMWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

22 

Name  and  DirMtton 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVJ». 

P.L. 

of 

Diff. 

xvinh. 

P.L. 

of 
Difl: 

XXP>- 

P.L. 
of 

Diff. 

Pollux 

E, 

o         /       /« 

60  37  17 

3073 

59    8'3&' 

3067 

Q         1        It 

57  39  45 

3000 

56  10  Ai 

3056 

Saturn 

E. 

71    9  26 

8964 

69  38  53 

9976 

68    8  10 

9067 

66  37  16 

9058 

23 

Sun 

W. 

120  37    4 

3313 

122    1    0 

3301 

123  25  10 

3988 

124  49  35 

3976 

a  Pegasi 

W, 

75    3  44 

3319 

76  27  34 

3303 

77  51  42 

3988 

79  16    8 

3979 

a  Arietis 

W. 

31  40  44 

3536 

33    0  28 

3479 

34  21  16 

3495 

35  43    4 

3377 

Pollux 

E. 

48  43  57 

3091 

47  14  10 

3014 

45  44  14 

3006 

44  14    9 

9000 

Saturn 

E. 

58  59  52 

9909 

57  27  45 

9808 

55  55  24 

9887 

54  22  48 

9876 

Regultis 

E. 

84    6  32 

9938 

82  35    1 

9997 

81    3  17 

9916 

79  31  18 

9904 

24 

a  Arietis 

W. 

42  44  39 

3183 

44  11    8 

3151 

45  38  16 

3191 

47    6    0 

3009 

Pollux 

E. 

36  41  57 

9978 

35  11  14 

9973 

33  40  28 

9979 

32    9  40 

9073 

Saturn 

E. 

46  36    2 

9814 

45    1  52 

9801 

43  27  25 

9788 

41  52  41 

9775 

ReguluB 

E. 

71  47  33 

9849 

70  13  59 

9888 

68  40    8 

9815 

67    6    0 

9801 

25 

a  Arietis 

W. 

54  33    3 

9964 

56    4    1 

9049 

57  35  27 

9919 

59    7  22 

9808 

Saturn 

E, 

33  54  33 

9706 

32  18    1 

9609 

30  41  10 

9678 

29    4    0 

9663 

Regulus 

E. 

59  10  48 

9739 

57  34  50 

9718 

55  58  34 

9703 

54  21  58 

9680 

26 

a  Arietis 

W, 

66  53  35 

9796 

68  28    5 

9779 

70    3    0 

9789 

71  38  18 

9744 

AJdebaran 

W. 

33  56  30 

9616 

35  35    3 

9609 

37  13  55 

9588 

38  53    6 

9574 

Regulus 

E. 

46  14  10 

9618 

44  35  39 

9603 

42  56  48 

9580 

41  17  38 

9575 

27 

Aldebaran 

W. 

47  13  50 

9506 

48  54  55 

9403 

50  36  18 

9480 

52  17  59 

9467 

Regulus 

E. 

32  57    6 

9S09 

31  16    5 

9496 

29  34  46 

9484 

27  53  10 

9479 

Spica 
Mars 

E. 

86  51  5:) 

9538 

85  11  33 

9596 

83  30  56 

9513 

81  50    1 

9501 

E. 

88    9  35 

9618 

86  31    5 

9604 

84  52  16 

9501 

83  13    9 

9578 

1 

28 

Aldebaran 

W. 

60  50  43 

9409 

62  34    5 

9398 

64  17  42 

9388 

66    1  34 

9378 

Spica 
Mars 

E. 

73  21  20 

9445 

71  38  50 

9436 

69  56    6 

9495 

68  13    7 

9416 

E. 

74  53  12 

9517 

73  12  23 

9507 

71  31  19 

9495 

69  49  59 

9485 

29 

Aldebaran 

W. 

74  44  24 

9333 

76  29  36 

9394 

78  15    0 

9317 

80    0  34 

9310 

Pollux 

W. 

31  29  21 

9406 

a3  10  40 

9473 

34  52  31 

9453 

36  34  50 

9435 

Spica 
Mars 

E. 

59  35  13 

9378 

57  51     6 

9379 

56    6  51 

9366 

54  22  28 

9361 

E. 

61   19  50 

9438 

59  37  10 

9430 

57  54  18 

9499 

56  11  15 

9415 

Jupiter 

E. 

99  35  49 

9387 

97  51  55 

9379 

96    7  50 

9371 

94  23  34 

9364 

30 

Aldebaran 

W. 

88  50  51 

9980 

90  37  20 

9975 

92  23  56 

9971 

94  10  38 

9968 

Pollux 

W. 

45  12    3 

9368 

46  56  23 

9359 

48  40  57 

9350 

50  25  44 

9349 

Saturn 

W. 

34  23  37 

9958 

36  10  39 

9953 

37  57  48 

9940 

39  45    3 

9945  1 

Spica 

E. 

45  39    5 

9348 

43  54  15 

9347 

42    9  24 

9348 

40  24  35 

9350 

Mars 

E. 

47  33  39 

9385 

45  49  43 

9381 

44    5  41 

9377 

42  21  33 

9373 

Jupiter 

E. 

85  39  46 

9334 

a3  54  36 

9398 

82    9  18 

9394 

80  23  53 

9390 

Antares 

E. 

91  32  48 

9336 

89  47  41 

9331 

88    2  27 

9397 

86  17    7 

9393 

31 

Pollux 

W. 

59  12  10 

9313 

60  57  50 

9309 

62  43  36 

9306 

64  29  27 

9303 

Saturn 

W. 

48  42  40 

9399 

50  30  24 

9998 

52  18  10 

9997 

54    5  58 

9995 

Spica 
Mars 

E. 

31  41  47 

9389 

29  57  47 

9395 

28  14    5 

9411 

26  30  46 

9439 

E. 

33  :39  48 

9369 

31  55  19 

9369 

30  10  50 

9368 

28  26  21 

9364 

Jupiter 

E. 

71  35  34 

9306 

69  49  43 

9304 

68    3  50 

9303 

66  17  55 

9309 

Antares 

E. 

77  29  18 

9311 

75  43  35 

9311 

73  57  51 

9311 

72  12    7 

9311 

20 


FEBRUARY,  1888. 
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AT  GREENWICH  APPARENT  NOON. 


s 
» 

1 

o 

« 

A 

A 

■^ 

«» 

tM 

Vi 

9 

o 

>k 

>> 

ea 

« 

Q 

Q 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

■  Frid. 
Sat. 

sew. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/iNT. 

.Mon. 

Tues. 

Wed. 

Thur. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 

30 


THE  SUN'S 


Apparent 
Rifibt  Ascension. 


li   m   • 

20  58  22.73 

21  2  26.98 
21  6  30.42 

21  10  33.07 

21  14  34.92 

21  18  35.97 

21  22  36.23 

21  26  35.70 

21  30  34.39 

21  34  32.30 

21  38  29.43 

21  42  25.79 

21  46  21.39 

21  50  16.22 

21  54  10.30 

21  58    3.63 

22  1  56.23 
22  5  48.10 

22  9  39.26 

22  13  29.72 

22  17  19.50 

22  21     8.61 

22  24  .57.07 

22  28  44.89 

22  32  32.11 

22  36  18.74 

22  40     4.80 

22  43  50.30 

22  47  35.28 

22  51   19.75 


Diff.  for 
1  Hour. 


10.194 
10.161 
10.127 

10.093 
10.060 
10.0-27 

9.994 
9.962 
9.929 

9.897 
9.865 
9.833 

9.801 
9.770 
9.738 

9.707 
9.676 
9.646 

9.617 
9..588 
9.560 

9.533 
9.507 
9.481 

9.456 
9.431 
9.408 
9.386 
9.365 

9.344 


Apparent 
Declination. 


/# 


S.  17  10    0.3 

16  52  50.8 

16  35  23.6 

16  17  39.1 

15  59  37.6 

15  41  19.6 

15  22  45  5 

15     3  55.7 

14  44  50.7 

14  25  30.8 

14     5  56.4 

13  46  8.1 

13  26  6.3 

13     5  51.3 

12  45  23.5 

12  24  43.5 

12     3  51.6 

11  42  48.4 

11  21  34  2 

11     0  9.4 

10  38  34.5 

10  16  49.8 

9  54  55.7 

9  32  52.7 

9  10  41.1 

8  48  21.5 

8  25  54.1 

8     3  19.2 

7  40  37.3 

S.    7  17  48.8 


Diff.  for 
1  Hour. 


+42.51 
43.26 
43.99 

+44.71 
45.41 
46.09 

+46.75 
47.40 
48.03 

+48.64 
49.23 
49.80 

+50.36 
50.90 
51.41 

+51.91 
52.39 
52.86 

+53.31 
53.74 
54.16 

+54.56 
54.94 
55.31 

+.^>5.66 
55.99 
56.30 
56.60 
56.89 

+57.15 


Semi* 
diameter. 


// 


6  16.09 

6  15.94 

6  15.78 

6  15.62 

6  15  45 

6  15.28 

6  15.10 

6  14.92 

6  14.74 

6  14.55 

6  14.36 

6  14.17 

6  13.98 

6  13.78 

6  13.58 

6  13.38 

6  13.18 

6  12.98 

6  12.77 

6  12.56 

6  12.35 

6  12.13 

6  11.91 

6  11.68 

6  11.45 

6  11.22 

6  10.98 

6  10.74 

6  10.50 


16  10.25 


Sidereal 
Time  of 
Semi- 
diameter 
PaMing 
Meridian. 


68.31 
68.19 
68.08 

67.96 
67.84 
67.72 

67.60 
67.49 
67.38 

67.27 
67.16 
67.05 

66.94 
66.83 
66.72 

66.62 
66.52 
66.42 

66.32 
66.23 
66.13 

66.04 
65.95 

65.86 

65.77 
65.69 
65.61 
65.53 
65.45 

65.38 


Equiitiou  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


m       M 

13  47.76 

13  55.44 

14  2.32 

14  8.39 
14  13.67 
14  18.15 

14  21.84 
14  24.75 

14  26.88 

14  28.23 
14  28.81 
14  28.62 

14  27.66 
14  25.94 
14  23.48 

14  20.27 
14  16.32 
14  11.65 

14  6.27 
14  0.19 
13  53.44 

13  4602 
13  37.95 
13  29.25 

13  19.94 
13  10.04 
12  59.58 
12  48.57 
12  37.03 

12  24.98 


Diff.  for 
1  Hour. 


8 

0.337 
0.304 
0.270 

0.237 
0.204 
0.171 

0.138 
0.106 
0.073 

0.041 
0.009 
0.023 

0.055 
0.086 
0.117 

0.148 
0.179 
0.209 

0.238 
0.267 
0.295 

0.322 
0.348 
0.374 

0.399 
0  424 
0.447 
0.469 
0.490  I 

0.511 


NOTB.— The  mean  time  of  aemidiameter  passing  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 

The  sign  +-  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


n. 
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AT  GBEBNWIOH  MEAN  NOON. 

• 

THE 

SUN'S 

i 

o 

1        o 

1 

1 

• 

§ 
1 

1 

Equation  of 

Time, 

to  be 
Subtracted 

fh>m 
Mean  Time. 

Difffor 
1  Hour. 

Sidereal 

Time, 

or                : 

Kiglit  AscenMioii     1 

of 

Mean  Sun. 

• 

Apparent 
Bight  Aaoension. 

DiAfor 
1  Hoar. 

Apparent 
Deolinatioo. 

Difllfor 
1  Hour. 

Wed. 
Thur. 
Frid. 

1 
2 
3 

h      m       8 

20  58  20.38 

21  2  24.62 
21     6  28.05 

s 
10.193 

10.160 

I0.I2G 

S.  17  lO'  10.0 
16  53     0.8 
16  35  33.9 

s 
•1-42.50 

43.25 

43.98 

m       s 

13  47.69 

13  55.37 

14  2.25 

s 
0.337 

0.304 

0.270 

h      m       8 

20  44  32.69 
20  48  29.25 
20  52  25.80 

Sat. 

SUN. 

Mon. 

1 

4 
5 
6 

21  10  30.69 
21  14  32.53 
21   18  33.58 

10.09:) 
10.030 
10.0-^ 

16  17  49.6 
15  59  48.4 
15  41  30.6 

+44.70 
45.40 
46.08 

14     8.33 
14  13.62 
14  18.11 

0.237 
0.204 
0.171 

20  56  22.36 

21  0  18.91  ; 
21     4  15.47  ! 

Tues. 
Wed. 
Thur. 

7 

8 
9 

21  22  33.84 
21  26  33.31 
21  30  32.00 

9.994 
9.962 
9.9-29 

15  22  56.7 
15    4     7.1 
14  45    2.2 

+46.74 
47.39 
48.02 

14  21.81 
14  24.73 
14  26.87 

0.138 
0.106 
0.073 

21     8  12.02  j 
21   12     8.58 
21   16     5.13 

Frid. 

Sat. 

SUN. 

10 
11 
12 

21  34  29.91 
21  38  27.04 
21  42  23.41 

9.897 
9.865 
9.833 

14  25  42  5 
14     6     8.3 
13  46  20.1 

+48.63 
49.22 
49.79 

14  28.22 
14  28.80 
14  28.62 

0.041 
0.009 
0.023 

21  20     1.69  1 
21  23  58.24  1 
21  27  54.79 

Mon. 
Tues. 
1  Wed. 

1 

13 
14 
15 

21  46  19.02 
21  50  13.86 
21  54    7.95 

9.801 
9.770 
9.739 

13  26  18.4 
13    6    3.5 
12  45  35.8 

+50.35 
50.89 
51.41 

14  27.67 
14  25.96 
14  23.50 

0.055 
0.086 
0.117 

21  31  51.34 
21  35  47.90  ; 
21  39  44.45 

Thur. 
,  Frid. 
Sat. 

i 

16 
17 
18 

21  58     1.30 

22  1  53.92 
22     5  45.81 

9.708 
9.677 
9.647 

12  24  55.9 
12     4     4.1 
11  43     0.9 

+51.91 
52.39 
52.86 

14  20.30 
14  16.36 
14  11.69 

0.148 
0.179 
0.209 

21  43  41.01  1 
21  47  37.56 
21  51  34.12 

SUN. 

Mon. 

Tues. 

19 
20 
21 

22    9  36.99 
22  13  27.48 
22  17  17.28 

9.618 
9.589 
9.561 

11  21  46.7 
11     0  21.9 
10  38  47.0 

+53.31 
53.74 
54.16 

14    632 
14    0.25 
13  53.50 

0.238 
0.267 
0.295 

21  55  30.67 

21  59  27.23 

22  3  23.78 

Wed, 
Thur. 
,  Frid. 

22 
23 
24 

22  21     6.42 
22  24  54.90 
22  28  42.76 

9.534 
9.508 
9.48-i 

10  17    2.3 
9  55     8.2 
9  33     5.1 

+54.56 
54.95 
55.31 

13  46.09 
13  38.02 
13  29.33 

0.322 
0.348 
0.374 

1 
22    7  20.33 
22  11   16.88 
22  15  13.43 

Sat. 

SUN. 
1  Mon. 

Tues. 
1  Wed. 

25 
26 
27 
28 
29 

22  32  30.01 
22  36  16.67 
22  40    2.76 
22  43  48.30 
22  47  33.31 

9.457 
9.432 
9.409 
9.387 
9.366 

9  10  53.5 
8  48  33.8 
8  26     6.3 
8    3  31.3 
7  40  49.3 

+55.66 
55.99 
56.30 
56.60 
56.89 

13  20.03 
13  10.13 
12  59.67 
12  48.66 
12  37.12 

0.399 
0.424 
0.447 
0.469 
0.490 

22  19     9.98 
22  23     6.54 
22  27     3.09 
22  30  59.64 
22  34  56.19 

Thur. 

30 

22  51  17.82 

9.345 

S.    7  18    0.7 

+57.16 

12  25.07 

0.511 

22  38  52.75 

KoTB. — The  1 
The 
ared 

lemidiameter  for  me 
sign  4-  preflzftd  to  t1 
eoreaaing. 

an  noon  in 
he  hourly 

kay  be  assumed  the  same  as  tha 
change  of  declination  indicates 

A,  for  apparent  n 
that  south  deeli 

oon. 
nations 

Diff.  for  1  Hour,    i 

-1-  9».85«5. 
(Table  UI.) 
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AT  GREENWICH  MEAN  NOON. 


O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22r 

23 
24 

25 
26 
27 

28 
29 

30 


t 

« 
3 


I 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 
58 
59 
60 

61 


THE  SUN'S 


TRUB  LONQITUDB. 


312 
313 
314 


u 


7  31.9 

8  23.0 

9  13.2 


315  10    2.5 

316  10  50.9 

317  11  38.4 

318  12  24.8 

319  13  10.2 

320  13  54.5 

321  14  37.6 

322  15  19.4 

323  15  59.9 

324  16  39.0 

325  17  16.6 

326  17  52.5 

327  18  26.6 

328  18  59.0 

329  19  29.5 

330  19  58.2 

331  20  25.0 

332  20  49.9 

333  21   12.8 

334  21  33.8 

335  21  52  9 

336  22  10.2 

337  22  25.6 

338  22  39.2 

339  22  51.1 

340  23     1.3 

341  23     9.9 


X' 


tt 


7  39.9 

8  30.8 

9  20.9 

10  10.1 

10  58.4 

11  45.7 

12  32.0 

13  17.3 

14  1.5 

14  44.5 

15  26.2 

16  6.5 

16  45.5 

17  23.0 

17  58.8 

18  32.8 

19  5.1 

19  35.5 

20  4.1 
20  30.8 

20  55.6 

21  18.4 
21  39.3 
21  58.3 


22 
22 
22 
22 
23 


15.5 
30.8 
44.3 
56.1 
6,2 


23  14.7 


Diff.  for 
1  Hoar. 


52.H 
52.11 
58.07 

52.04 
52.00 
51.96 

51.92 
51.87 
51.82 

51.77 
51.72 
51.66 

51.60 
51.53 
51.46 

51.38 
51.31 
51 .23 

51.15 
51.07 
50.99 

50.91 
50.83 
50.75 

50.68 
50.60 
50.53 
50.46 
50.39 


150.32 


LATITUDE. 


+  0.61 
0.69 
0.72 

+  0.73 
0.71 
0.66 

+  0.59 
0.48 
0.36 

+  0.23 
+  0.09 

-  0.05 

-0.18 
0.30 
0.40 

-  0.47 
0.50 
0.51 

-0.50 
0.45 
0.37 

-0.28 

0.16 

-0.04 

+  0.10 
0.22 
0.33 
0.43 
0.51 

+  0.65 


LogMithm 

of  the 

BadlM  Vector 

of  the 

Barth. 


9.9936820 
9.9937512 
9.9938225 

9.9938959 
9.9939712 
9.9940482 

9.9941268 
9.9942069 
9.9942884 

9.9943711 
9.9944548 
9.9945396 

9.9946255 
9.9947125 
9.9948005 

9.9948895 
9.9949796 
9.9950709 

9.9951635 
9.9952576 
9.9953531 

9.9954502 
9.9955490 
9.9956496 

9.9957520 
9.9958562 
9.9959622 
9.9960699 
9.9961793 

9.9962904 


Dili:  for 
1  Hoar. 


+28.3 
29.3 
30.2 

•1-31.0 
31.7 
32.4 

•f33.1 
33.7 
34.2 

+34.7 
35.2 
35.6 

+36.1 
36.5 
37.0 

+37.4 
37.9 
38.3 

+38.9 
39.5 
40.1 

+40.8 
41.5 
42.3 

+43.0 
43.8 
44.5 
45.2 
45.9 

+46.5 


Meftu  Time 

of 

Sidereal  Koon. 


"Ti   m   i 

3  14  55.28 
3  10  59.38 
3  7  3.47 

3  3  7.56 
2  59  11.65 
2  55  15.74 

2  51  19.83 
2  47  23.92 
2  43  28.01 

2  39  32.11 
2  35  36.20 
2  31  40.29 

2  27  44.38 
2  23  48.48 
2  19  52.57 

2  15  56.66 
2  12  0.75 

2  8  4.84 

2  4  8.93 
2  0  13.02 
1  56  17.11 

1  62  21.21 
1  48  25.30 
1  44  29.39 

1  40  33.48 
1  36  37.58 
1  32  41.67 
1  28  45.76 
1  24  49.86 

1  20  53.96 


NOTB. — ^The  numbers  in  column  A  correapond  to  the  true  equinox  of  the  date;  in  column  X\  to 
the  mean  equinox  of  January  0^.0. 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S 

1 

O 
1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOS. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

16  13!8 

16  14.4 

59  27.3 

+o!25 

59  29*^2 

+0'.'08 

h      m 

15  48.0 

m 
8.14 

d 
19.1 

2 

16  14.3 

16  13.8 

59  29.1 

-o.oa 

59  27.3 

-0.88 

16  39.4 

3.15 

20.1 

3 

16  12.9 

16  11.5 

59  23.8 

0.35 

59  18.9 

0.45 

17  31.3 

8.18 

21.1 

4 

16     9.9 

16    8.0 

59  12.9 

-0.55 

59     5.7 

-0.64 

18  24.1 

8.83 

22.1 

5 

16     5.7 

16     3.3 

58  57.6 

0.71 

58  48.7 

0.78 

19  18.4 

8.89 

23.1 

6 

16    0.7 

15  57.9 

58  39.0 

0.83 

58  28.7 

0.89 

20  13.9 

8.33 

24.1 

7 

15  54.9 

15  51.7 

58  17.6 

-0.95 

58     5.9 

-1.00 

21   10.0 

8.34 

25.1 

8 

15  48.3 

15  44.7 

57  53.5 

1.06 

57  40.4 

1.18 

22     5.8 

3.30 

26.1 

9 

15  41.0 

15  37.1 

57  26.7 

1.17 

57  12.4 

1.81 

23    0.0 

8.81 

27.1 

10 

15  33.1 

15  28.9 

56  57.6 

-1.85 

56  42.4 

-1.88 

23  51.9 

3.11 

28.1 

11 

15  24.7 

15  20.4 

56  26.8 

1.30 

56  11.1 

1.31 

6 

29.1 

12 

15  16.2 

15  11.9 

55  55.5 

1.30 

55  40.0 

1.87 

0  41.2 

1.99 

0.5 

13 

15    7.9 

15    4.0 

55  25.1 

-1.88 

55  10.8 

-1.16 

1  27.8 

1.89 

1.5 

14 

15    0.3 

14  57.0 

54  57.4 

1.07 

54  45.2 

0.96 

2  12.3 

1.81 

2.5 

15 

14  54.1 

14  51.6 

54  34.4 

0.83 

54  25.3 

0.68 

2  55.3 

1.77 

3.5 

16 

14  49.6 

14  48.2 

54  18.0 

-0.53 

54  12.7 

-0.35 

3  37.4 

1.75 

4.5 

17 

14  47.4 

14  47.2 

54     9.7 

-0.16 

54    9.0 

+0.05 

4  19.4 

i.76 

5.5 

16 

14  47.7 

14  48.9 

54  10.8 

+0.86 

54  15.2 

0.47 

5    2.2 

1.81 

6.5 

19 

14  50.7 

14  53.3 

54  22.1 

+0.69 

54  31.7 

+0.91 

5  46.4 

1.88 

7.5 

20 

14  56.7 

15    0.7 

54  43.9 

1.18 

54  58.6 

1.33 

6  32.6 

1.97 

8.5 

21 

15    5.3 

15  10.6 

55  15.7. 

1.58 

55  35.0 

1.69 

7  21.1 

8.08 

9.5 

22 

15  16.4 

15  22.7 

55  56.3 

+1.85 

56  19.4 

+1.98 

8  12.2 

8.18 

10.5 

23 

15  29.3 

15  36.2 

56  43.8 

8.07 

57     9.1 

8.13 

9     54 

8.85 

11.5 

24 

15  43.2 

15  50.3 

57  34.9 

8.15 

58     0.7 

8.18 

10    0.0 

8.89 

12.5 

25 

15  57.1 

16    3.6 

58  25.8 

+2.05 

58  49.8 

+  1.93 

10  55.2 

8.30 

13.5 

26 

16     9.7 

16  15.1 

59  12.0 

1.76 

59  31.9 

1.55 

11  50.3 

8.88 

14.5 

27' 

16  19.8 

16  23.6 

59  49.1 

1.30 

60    3.1 

1.08 

12  44.7 

8.25 

15.5 

28 

16  26.4 

16  28.3 

60  13.6 

0.73 

60  20.5 

+0.48 

13  38.4 

8.28 

16.5 

29 

16  29.2 

16  29.1 

60  23.7 

^.IJ 

60  23.2 

-0.18 

14  31.8 

8.88 

17.5 

30 

16  28.0 

16  26.1 

60  19.3 

-0.45 

60  12.3 

-0.70 

15  25.3 

8.84 

18.5 

• 
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GBEEM  WIGH  MEAN  TIME. 

• 

i 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

i 
I 

Hoar. 

! 

Right  Ascension. 

DiiKfor 
1  Minute. 

Dedinfttion. 

Diiffor 
1  Minute. 

Hour. 

Bight  Ascension . 

Diitfor 
1  Minute. 

DeoUnation. 

Dili:  for 
1  Minute. 

WEI 

3NESI 

>AY  1. 

FRIDAY  3. 

h     m     s 

■ 

0          t          H 

tf 

h     m     s 

s 

0         1         H 

ii        ) 

0 

11  59  43.86 

9.9466 

N.  4  21     3.7 

19.9:i9 

0 

13  47    4.97 

9.9432 

S.  5  32  31.7 

19.009 

1 

12    1  58.62 

9.9455 

4    8  48.6 

19.963 

1 

13  49  19.59 

9.9449 

5  44  31.2 

11.975 

2 

12    4  13.32 

9.9445 

3  56  32.1 

19.987 

2 

13  51  34.27 

9.9459 

5  56  28.7 

11.940 

I    3 

12    6  27.96 

9.9435 

3  44  14.1 

19.311 

3 

13  53  49.02 

9.9463 

6    8  24.0 

11.909 

4 

12    8  42.54 

9.9496 

3  31  54.8 

19.339 

4 

13  56    3.83 

9.9474 

6  20  17.0 

11.863 

5 

12  10  57.07 

9.9417 

3  19  34.3 

19.351 

5 

13  58  18.71 

9.9486 

6  32    7.6 

11.693 

6 

12  13  11.54 

9.9408 

3    7  12.7 

19.369 

6 

14    0  :W.67 

9.9409 

6  43  55.8 

11.789 

7 

12  15  25.96 

9.9399 

2  54  50.0 

19.387 

7 

14    2  48.70 

9.9511 

6  55  41.5 

11.740 

8 

12  17  40.33 

9.9399 

2  42  26.2 

19.404 

8 

14    5    3.80 

9.9533 

7    7  24.6 

11.697 

i) 

12  19  54.66 

9.9384 

2  30     1.5 

19.418 

9 

14    7  18.98 

9.9537 

7  19    5.1 

11.659  \ 

10 

12  22    8.94 

9.9377 

2  17  36.0 

19.439 

10 

14    9  34.24 

9.9551 

7  30  42.9 

11.606  1 

i   11 

12  24  23.18 

9JO70 

2    5    9.7 

19.444 

11 

14  11  49.59 

9.9565 

7  42  17.8 

11.559  : 

12 

12  26  37.38 

9.9364 

1  52  42.7 

19.455 

12 

14  14    5.02 

9.9579 

7  53  49.9 

11.511   , 

13 

12  28  51.55 

9.2358 

1  40  15.1 

19.465 

13 

14  16  20..54 

9.9594 

8    5  19.1 

11.469 

14 

12  31     5.68 

9.9359 

1  27  46.9 

19.473 

14 

14  18  36.15 

9.9608 

8  16  45.3 

11.411 

!   15 

12  as  19.78 

9.9347 

1   15  18.3 

19.480 

15 

14  20  51.84 

9JI693 

8  28    8.4 

11.359 

16 

12  35  a3.85 

9.9343 

1     2  49.3 

19.486 

16 

14  23    7.63 

9.9639 

8  39  28.4 

11J07 

17 

12  37  47.90 

9.9339 

0  .50  20.0 

12.491 

17 

14  25  23.51 

9.9655 

8  50  45.2 

11.953 

'   18 

12  40     1.92 

9.9335 

0  37  50.4 

12.495 

18 

14  27  39.49 

9.9679 

9     1  58.8 

11.198 

19 

12  42  15.<)2 

9.9339 

0  25  20.6 

12.497 

19 

14  29  55.57 

9.9689 

9  13    9.0 

11.149 

20 

12  44  29.90 

9.93S9 

0  12  50.8 

19.497 

20 

14  32  11.75 

9.9306 

9  24  1.5.8 

11.085  ' 

21 

12  46  43.87 

9.9:07 

N.  0    0  21.0 

19.496 

21 

14  34  28.04 

9jy793 

9  35  19.2 

11.097 

22 

12  48  57.82 

9.9395 

S.  0  12    8.7 

19.494 

22 

14  36  44.43 

9.9741 

9  46  19.0 

10.967 

23 

12  51  11.77 

9.9394 

S.  0  24  38.3 

19.499 

23 

14  39    0.93 

9.9799 

S.  9  57  15.2 

10JW6 

THl 

ORSDj 

lY  2. 

# 

SA' 

rURDj 

lY  4. 

j 

0 

12  53  25.71 

9.9393 

S.  0  37    7.7 

19.488 

0 

14  41  17.54 

9.9777 

S.10    8    7.7 

10.844 

1 

12  55  39.64 

9.93«i 

0  49  36.8 

19.489 

1 

14  43  34.25 

9.9795 

10  18  56.5 

10.789 

2 

12  57  53.57 

9.3399 

1    2    5.5 

19.475 

2 

14  45  51.08 

9il814 

10  29  41.5 

10,717   1 

3 

13    0    7.50 

9.9393 

1  14  3;).8 

19.467 

3 

14  48    8.02 

9.9833 

10  40  22.6 

10.659 

1     4 

13    2  21.44 

9.9393 

I  27     1.5 

]2«457 

4 

14  50  25.08 

9.9859 

10  50  59.7 

10.586   , 

!     5 

13    4  35.38 

9.9394 

1  39  28.6 

12.417 

5 

14  52  42.25 

9.9879 

11     1  32.9 

10.519  ' 

!     6 

13    6  49.33 

9.9396 

1  51  55.1 

12.435 

6 

14  54  59.54 

9.9892 

11   12    2.0 

10.450 

;    7 

13    9    3.29 

9.9398 

2    4  20.8 

12.429 

7 

14  57  16.95 

9.2912 

1 1  22  26.9 

10.381 

8 

13  11   17.27 

9.9331 

2  16  45.7 

12.407 

8 

14  59  .34.48 

9.9939 

1 1  :«  47.7 

10.311 

9 

13  13  31.26 

9.9334 

2  29    9.7 

19.3>2 

9 

15     1  52.13 

9.9959 

11  43    4.2 

10.939 

10 

13  15  45.27 

9.9337 

2  ^1  32.7 

19.375 

10 

15    4    9.90 

9.9979 

11  53  16.4 

10.167 

11 

13  17  59.30 

9.9341 

2  53  54.7 

19.357 

11 

15    6  27.80 

9.2993 

12    3  24.2 

10.093 

12 

13  20  13.36 

2.9346 

3    6  15.6 

12.338 

12 

15    8  45.62 

2.3014 

J  2  13  27.5 

10.018 

1   13 

13  22  27.45 

9.9351 

3  18  35.3 

12.317 

13 

15  11     3.97 

2.3035 

12  23  26.3 

9.949 

14 

13  24  41.57 

9.9356 

3  30  5:^.7 

12.295 

14 

15  13  22.24 

9.3056 

12  33  20.5 

9.865 

15 

13  26  .55.72 

3.9361 

3  43  10.7 

19.272 

15 

15  15  40.64 

9.3077 

12  43  10.1 

9.787 

16 

13  29    9.90 

2.2367 

3  55  26.3 

12.248 

16 

15  17  59.17 

9.3099 

12  52  55.0 

9.709 

17 

13  31  24.12 

2.2374 

4    7  40.5 

12.2-23 

17 

15  20  17.8,3 

9.3191 

13    2  35.2 

9.699 

18 

13  .33  38.38 

9.9361 

4  19  53.1 

12.196 

18 

15  22  36.62 

2.3149 

13  12  10.5 

9.548 

1   19 

13  35  52.69 

9.9388 

4  32    4.0 

12.168 

19 

15  24  55..54 

9.3164 

13  21  40.9 

9.466 

'.  20 

13  38    7.04 

9.9396 

4  44  13.2 

12.139 

20 

15  27  14.59 

9.3186 

13  31    6.4 

9.383 

:  21 

13  40  21.44 

9.2405 

4  56  20.7 

19.110 

21 

15  29  33.77 

9.3908 

13  40  26.9 

9.999 

'  22 

13  42  35.90 

9.2414 

5    8  26.4 

•  12.078 

22 

15  31  53.08 

9..'»30 

13  49  42.3 

9.914 

23 

13  44  50.41 

2.2493 

5  20  30.1 

12.044 

23 

15  34  12.53 

9.1959 

13  58  52.6 

9.198 

24 

13  47    4.97 

9.9439 

S.  5  32  31.7 

19.009 

24 

15  36  32.11 

9.3974 

S.  14    7  57.7 

9.049 

— ~- — •     •" 

._ 

— 

■^   — 
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1 
1 

1 

1 

OBBENWIGH  MEAN  TIME. 

i 

! 

J 

THE  MOON'S  BIGHT  AfiOENSION  AND  DECLINATION. 

• 

1 

i 
1 

Hoar. 

3ightAMMiaion. 

DUE  for 
1  Minute. 

Declination. 

Difffor 
lliinnte. 

Hour. 

Bight  Asoenaion. 

DiiLfor 
1  Minute. 

Declination. 

Difffor  \ 

I  Minnte. 

SI 

JNDA^ 

sr  5. 

TUESDAY  7. 

1 

1 
1 
1 

h     m     ■ 

• 

O         /         1/ 

If 

li     lu     a 

• 

O        1        n 

//        1 

0 

15  36  32.11 

9.3974 

8. 14    7  57.7 

0.049 

0 

17  30  32.56 

9.4117 

S.  19  25  37.6 

3.991   ' 

1 

15  38  51.82 

9.3998 

14  16  57.6 

8.964 

1 

17  32  57.29 

9.4195 

19  29  29.2 

3.799 

2 

15  41   11.66 

9.3318 

14  25  52.2 

8.866 

2 

17  a5  22.06 

9.4139 

19  33  13.5 

3.677  : 

3 

15  43  31.63 

9.3340 

14  34  41.4 

&775 

3 

17  37  46.87 

9.4138 

19  36  50.4 

3.554 

4 

15  45  51.74 

9.3309 

14  43  25.2 

8.684 

4 

17  40  11.72 

9.4144 

19  40  20.0 

3.439 

5 

15  48  11.98 

9.3384 

14  52    3.5 

6.599 

5 

17  42  3a60 

9.4150 

19  43  42.2 

3.309 

6 

15  50  32..35 

9.3406 

15    0  36.3 

8.500 

6 

17  45     1..52 

9.4156 

19  46  57.1 

^.186 

7 

15  52  52.85 

9J498 

15    9    3.5 

&407 

7 

17  47  26.47 

9.4159 

19  .50    4.6 

3.063 

8 

15  55  13.48 

9.3450 

15  17  25.1 

8.319 

8 

17  49  51.43 

9.4169 

19  .53    4.7 

9.940 

9 

15  .57  34.25 

9.3479 

15  25  41.0 

8.917 

9 

17  ,52  16.41 

9.4165 

19  55  57.4 

9.816 

10 

15  59  .55.15 

9.3493 

15  33  51.1 

8.191 

10 

17  54  41.41 

9.4167 

19  58  42.6 

9.699 

11 

16    2  16.17 

9J&14 

15  41  55.5 

8.094 

11 

17  57    6.42 

9.4168 

20     1  20.4 

9.567 

12 

16    4  37.32 

9.3S36 

15  49  54.0 

IMS 

12 

17  59  31.44 

9.4170 

20    3  50.7 

9.449   '. 

13 

16    6  58.60 

9.3557 

15  .57  46.6 

7.897 

13 

18     1  56.46 

9.4170 

20    6  13.5 

9.318 

14 

16    9  20.01 

9.357B 

16    5  33.3 

7.797 

14 

18    4  21.48 

9.4170 

20    8  28.9 

9.194 

15 

16  II  41.55 

9.3600 

16  13  13.9 

7.697 

15 

18    6  46.50 

9.4160 

20  10  36.8 

9.069 

16 

16  14    3.2  r 

9.3891 

16  20  48.5 

7.5S« 

16 

18    9  11.51 

9.4167 

20  12  37.2 

1.944 

17 

16  16  25.00 

9.3849 

16  28  17.0 

7.494 

17 

18  11  36.50 

9.4164 

20  14  30.1 

1.819 

18 

16  18  46.91 

9J809 

hi  a5  39.4 

7.399 

18 

18  14     1.47 

9.4160 

20  16  15.5 

1.694 

19 

16  21     8.94 

9.3889 

16  42  55.6 

7.918 

19 

18  16  26.42 

9.4156 

20  17  53.4 

1.569 

20 

16  23  31.09 

9.3709 

16  50    5.5 

7.113 

20 

18  18  51.  .35 

9.4159 

20  19  23.8 

1.444 

i  21 

16  25  5s^rr 

9.3799 

16  57    9.1 

7.007 

21 

18  21   16.25 

9.4147 

20  20  46.7 

1.319 

22 

16  28  15.76 

9.3749 

17    4    6J^ 

60)01 

22 

18  2:)  41.11 

9.4141 

20  22    2.1 

1.193 

;  23 

16  30  38.27 

9J761 

ONDA 

S.  17  10  57.2 
Y  6. 

6.795 

23 

18  26    5.94 
WEI 

9.4135 

)NESI 

S.20  23    9.9 
)AY  8. 

1.067 

1 

j 
1 

0 

16  33    0.89 

9.3779 

S.I7  17  41.7 

6.687 

0 

18  28  30.73 

9.4197 

S.20  24  10.2 

0.949 

1 

IG  35  23.62 

9.3798 

17  24  19.7 

6.579 

I 

18  30  5.5.47 

9.4118 

20  25    3.0 

0.817   , 

2 

16  37  4a47 

9.3817 

17  30  51.2 

6.470 

2 

18  3:)  20.15 

9.4100 

20  25  48.3 

0.693 

3 

16  40    9.43 

9.38K 

17  :i7  16.1 

6.360 

3 

18  35  44.78 

9.4100 

20  26  26.2 

0.569 

4 

16  42  32.49 

9.3809 

17  43  34.4 

6.949 

4 

18  38    9.35 

9.4oue 

20  26  56.6 

0.444 

5 

16  44  55.66 

9J870 

17  49  46.0 

6.136 

5 

18  40  33.85 

3.4078 

20  27  19.5 

0.319 

6 

16  47  18.!« 

9.3887 

17  55  51.0 

6.096 

6 

18  42  58.29 

9.4067 

20  27  :M.?) 

0.195 

7 

16  49  42.30 

9.3903 

18     1  49.2 

iM4 

7 

Id  45  22.66 

9.4055 

20  27  42.9 

-  0.071 

8 

16  52    5.77 

9.3090 

18    7  40.7 

5.809 

8 

18  47  46.95 

9.4041 

20  27  43.4 

+  0.053 

9 

16  54  29.34 

9.3936 

18  13  25.4 

5.688 

9 

18  50  11.15 

9.4097 

20  27  36.5 

0.177 

10 

16  56  53.00 

9.3061 

18  19    3.3 

5.574 

10 

18  52  :}5.27 

9.4019 

20  27  22.2 

0.301 

11 

16  59  16.75 

9.3906 

18  24  34.3 

5.450 

n 

18  54  59.:30 

9.3997 

20  27    0.4 

0.4*25 

12 

17     1  40.59 

9.3981 

18  29  58.4 

5.344 

12 

18  .57  23.2:} 

9.3981 

20  26  3 J. 2 

0.548 

13 

17    4    4.52 

9.3985 

18  35  15.6 

5.998 

13 

18  .59  47.07 

9.3964 

20  25  54.7 

0.670 

14 

17    6  28A3 

9.4008 

18  40  2.5.8 

5.111 

14 

19    2  10.80 

9.3947 

20  25  10.8 

0«793 

15 

17    8  52.62 

9.4091 

18  45  29.0 

4JMM 

15 

19    4  34.43 

9..')999 

20  24  19.5 

0.9J6 

Id 

17  11   16.79 

9.4034 

18  50  25.1 

4.877 

16 

19    6  57.95 

9.3910 

20  2:^  20.9 

1.037 

17 

17  13  41.03 

9.4047 

18  .55  14.2 

4.759 

17 

19    9  21.35 

9U)890 

20  22  15.1 

1.158 

18 

17  16    5.a5 

9.4068 

18  .59  56.2 

4aMl 

18 

19  II  44.6:) 

9.3869 

20  21     2.0 

1.279   , 

I   Jd 

17  18  29.73 

9.4068 

19    4  31.1 

4.599 

19 

19  14    7.78 

9.3848 

20  19  41.6 

1.400 

'  20 

17  20  .54.18 

9.4080 

19    8  58.8 

4.409 

20 

19  16  :)U.81 

9.3897 

20  18   14.0, 

1.590 

21 

17  23  18.69 

9.4000 

19  13  19.3 

4.989 

21 

19  18  .53.71 

9.3806 

20  16  :«>.2  1 

1.640 

22 

17  25  43.26 

9.4000 

19  17  32.6 

4.169 

22 

19  21   16.48 

9.3789 

.    20  14  57.2  1 

1.75U 

23 

17  28    7.88 

9.4106 

19  21  38.7 

4.049 

23 

19  23  39.10 

9.3758 

20  13    8.1 

1.878 

24 

17  30  32.56 

9.4117 

S.  19  25  37.6 

3.991 

24 

19  26     1.58 

9JI734 

S.20  11    11.8 

1.997 

26 


FEBRUARY,   1888. 


vn. 


GKEBNWIOH  MEAN  TIME. 


THE  MOON'S  EIGHT  ABCENSION  AND  DECLINATION. 


Honr. 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 


SightAscenalon. 


DifTfor 
1  Minnte. 


DooUnatlon. 


THURSDAY  9. 


h     m 

19  26 
19  28 
19  30 
19  33 
19  35 
19  37 
19  40 
19  42 
19  44 
19  47 
19  49 
19  51 
19  54 
19  56 
19  58 


20 
20 
20 
20 


1 

3 
5 

8 


20  10 
20  12 
20  15 
20  17 
20  19 


1.58 
23.91 
46.09 

8.12 
29.J)9 
51.70 
13.25 
34.63 

55  as 

16.86 
37.71 
58.37 
18.85 
39.14 
59.24 
19.14 
38.85 
58.35 
17.65 
36.75 
55.63 
14.30 
32.75 
50.99 


s 

S.3734 

9.3709 

9.3684 

9.3858 

9.3639 

9.3605 

9.35T7 

9.3548 

9.3519 

9.3490 

9.3459 

9.3498 

9.3397 

9.3366 

9.3333 

9.3301 

9.3967 

9.3933 

9.3900 

9.3  J  65 

9.3199 

9.3093 

9.3056 

9.3099 


S.20 
20 
20 

20 
20 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 


8. 


FRIDAY 


0 

20  22    9.01 

1 

20  24  26.81 

2 

20  26  44.38 

3 

20  29    1.73 

4 

20  31  18.85 

5 

20  33  35.73 

6 

20  35  52.38 

7 

20  38    8.80 

8 

20  40  24.98 

9 

20  42  40.92 

10 

20  44  56.62 

11 

20  47  12.08 

12 

20  49  27.30 

13 

20  51  42.27 

14 

20  53  57.00 

15 

20  56  11.48 

16 

20  58  25.71 

17 

21     0  39.69 

18 

21     2  53.43 

19 

21     5    6.91 

20 

21    7  20.14 

21 

21    9  a3.ii 

22 

21   11  45.a3 

23 

21  13  58.29 

24 

21  16  10.50 

9.9985 
9.9947 
9.9910 
9J1879 
9.9633 
9.9704 
9.9756 
9.9717 
9.9677 
9.9637 
9.9597 
9.9557 
9.9516 
9.9475 
9.9434 
9.9399 
9.9351 
9.9310 
9.9968 
9.9996 
9.9183 
9.9141 
9.9098 
9.9056 
9.9013 


s. 


s. 


$1 

11.8 
8.4 
58.0 
40.5 
16.0 
44.6 
6.2 
20.9 
28.7 
2JJ.7 
45  23.9 
42  11.4 
52.1 
26.1 
53.5 
14.3 
28.5 
20  36.2 
16  37.5 
12  32.3 
8  20.7 
4  2.8 
59  38.6 
55    8.2 


11 

9 

6 

4 

2 

59 

57 

54 

51 

48 


38 
35 
31 
28 
24 


0. 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 


50  31.5 
45  48.6 
59.7 

4.7 

3.7 
56.7 
43.9 
25.2 

0.7 
30.4 
54.4 
12.7 
25.5 
32.7 
34.4 
30.7 
21.6 

7.2 
47.5 
22.6 
52.6 
17.4 
37.1 
51.8 

1.6 


40 

:36 

31 
25 
20 
15 
10 

4 
58 
53 
47 
41 
35 
29 
23 
17 
10 

4 
57 
51 
44 
37 
31 


Dlftfor 
lliinate. 


H 

1.997 
9.115 
9.933 
9.350 
9.466 
9.589 
9.697 
9.819 
9.997 
3.040 
3.153 
3.965 
3.377 
3.488 
3.598 
3.708 
3.817 
3.995 
4.033 
4.140 
4.946 
4.351 
4.455 
4.559 


4.663 
4.765 
4.866 
4.967 
5.067 
5.165 
5.963 
5.360 
r).457 
5.559 
5.647 
5.741 
5.834 
5.996 
6.017 
6.107 
6.196 
6.984 
6.371 
6.457 
6.543 
6.699 
6.713 
6.796 
6.877 


Hour. 


Bight  Aaoenaion. 


Diitfor 
IMinate. 


DeoUnatlon. 


Dlitfor 
1  Minute. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  11. 


h     m 

21  16 
21  18 
21  20 
21  22 
21  24 
21  27 
21  29 
21  31 

21  a3 

21  35 
21  37 
21  40 
21  42 
21  44 
21  46 
21  48 
21  50 
21  52 
21  55 
21  57 

21  59 

22  1 
22  3 
22  5 


• 

■ 

10.50 

9.9013 

22.45 

9.1971 

34.15 

9.1998 

45.59 

9.1885 

56.77 

9.1849 

7.69 

9.1799 

18.36 

9.1757 

28.77 

9.1713 

38.92 

9.1670 

48.81 

9.1697 

58.44 

9.1584 

7.81 

9.1541 

16.93 

9.1498 

25.79 

9.1455 

34.39 

9.1413 

42.74 

9.1370 

50.83 

9.1397 

58.66 

9.1984 

6.24 

9.1949 

13.56 

9.1109 

20.63 

9.1157 

27.45 

9.1 116 

34.02 

9.1074 

40.33 

9.1031 

s. 


6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
14 
4 
4 
4 
4 
3 
3 
3 
3 


SUNDAY 


22 
22 


7 
9 


22  11 
22  14 
22  16 
22  18 
22  20 
22  22 
22  24 
22  26 
22  28 
22  30 
22  32 
22  34 
22  36 
22  38 
22  40 
22  42 
22  44 
22  46 
22  48 
22  50 
22  52 
22  .54 
22  57 


46.39 

52.20 

57.77 

3.09 

ai6 

12.99 
17.57 
21.91 
26.01 
29.87 
33.49 
36.88 
40.03 
42.95 
45.64 
4a09 
50.31 
52.31 
54.09 
55.64 
56.97 
58.08 
58.98 
59.66 
0.12 


9.0969 
9.0948 
9.0007 
9.0866 
9.0895 
9.0784 
9.0743 
9.0703 
9.0663 
9.0693 
9.0584 
9.0545 
9.0506 
9.0467 
9.0428 
9.0389 
9.0359 
9.0315 
9.0077 
9.0940 
9.0903 
9.0167 
9.0131 
9.0095 
9.0060 


s. 


31 
24 
17 
10 
2 
55 


1.6 
6.5 
6.6 
2.0 
52.6 
38.6 
48  20.0 
40  56.8 
33  29.2 
25  57.2 
18  20.8 
10  40.0 
55.0 
5.8 
12.5 
15.1 
13.7 
8.3 
59.0 
45.9 
29.0 

a3 

43.9 
15.9 


2 

55 
47 
39 
31 
23 
14 
6 
58 
50 
41 
33 


2. 

3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
I 
1 
1 
1 
0 
0 
0 
0 
0 
0 
9 
S.  9 


24 
16 

7 
58 
50 
41 
32 
23 
14 

5 


44.4 

9.4 
30.9 
49.1 

3.9 
15.4 
23.7 
28.8 
30.8 
29.8 
56  25.8 
47  18.9 

9.0 
56.3 
40.8 
22.6 

1.8 
38.4 
12.4 
43.9 
12.9 
39.6 

3.9 
25.9 
45.7 


38 
28 
19 
10 
I 
51 
42 
32 

2r} 

13 

4 

54 

44 


6.877 
6.958 
7.038 
7.117 
7.195 
7.979 
7.348 
7.483 
7.497 
7.670 
7.643 
7.715 
7.785 
7.864 
7.999 
7.990 
8.067 
8.1S9 
8.187 
8.950 
6.313 
8.376 
8.437 
8.496 


8.5M 
8.619 

8.795 
8.781 
8.835 

8.941 
&999 

0.049 
9.091 
9.140 
9.188 
9.935 
9.981 
9.395 
9.368 
9.411 
9.454 
9.496 
9.536 
9JS75 
9iU4 
0.6S9 
9U»9 


vm. 


FEBRUARY,   1888. 


27 


OBEBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AaoentioiL 

ma.  tot 

1  Minnte. 

Declination. 

DifCfor 
IMinate, 

Eoor. 

Sight  Aaoenaion. 

Di£for 
1  Minute. 

Declination. 

DiiCfor 
1  Minute. 

M< 

3NDA^ 

r  13. 

WEDNESDAY  15. 

h     m     ■ 

• 

0  '     /         II 

II 

h     m     • 

■ 

Of// 

/( 

0 

22  57    0.12 

9.0059 

S.  9  44  45.7 

9.689 

0 

0  29  57.71 

1.8841 

8.  1  32  43.9 

10.599 

1 

22  59    0.37 

9.0035 

9  35    3.3 

9.795 

1 

0  31  50.71 

J. 8897 

1  22  12.6 

10.599 

2 

23    1     0.42 

1J)991 

9  25  18.7 

9.760 

2 

0  33  43.63 

IM13 

1  11  41.3 

10.591 

3 

23    3    0.26 

1.9000 

9  15  32.1 

9.794 

3 

0  35  36.47 

1.8900 

1     1  10.1 

10.519 

4 

23    4  59.89 

1.9999 

9    5  43.5 

9.897 

4 

0  37  29.23 

1.8788 

0  50  39.0 

10.517 

5 

23    6  59.32 

1.9888 

8  55  52.9 

9.860 

5 

0  39  21.92 

1.8n6 

0  40    8.1 

10.514 

6 

23    8  58.55 

1.9855 

8  46    0.3 

9.899 

6 

0  41  14.54 

1.8764 

0  29  37.3 

10.511 

7 

23  10  57.58 

1.9899 

8  36    5.9 

9.999 

7 

0  43    7.09 

1.8759 

0  19    6.8 

10.507 

8 

23  12  56.41 

1.9789 

8  26    9.7 

0.959 

8 

0  44  59.57 

1.8749 

8.  0    8  36.5 

10.509 

9 

23  14  55.05 

1.9757 

8  16  11.7 

9.989 

9 

0  46  51.99 

1.8739 

N.  0     1  53.5 

10.497 

10 

23  16  53.50 

1.9796 

8    6  11.9 

10.011 

10 

0  48  44.35 

1.8799 

0  12  23.1 

10.490 

11 

23  18  51.76 

1.9604 

7  56  10.4 

10.038 

11 

0  50  36.65 

1.8719 

0  22  52.3 

10.483 

12 

23  20  49.a3 

1.9663 

7  46    7.3 

10.001 

12 

0  52  28.90 

1.8704 

0  33  21.1 

10.476 

13 

23  22  47.72 

1.9633 

7  36    2.7 

10.090 

13 

0  54  21.10 

1.8696 

0  43  49.4 

10.469 

14 

23  24  45.43 

1.9603 

7  25  56.5 

10.116 

14 

0  56  13.25 

1.8688 

0  54  17.3 

10.461 

15 

23  26  42.96 

1.9573 

7  15  48.8 

10.140 

15 

0  58    5.35 

1.8680 

1     4  44.7 

10.459 

16 

23  28  40.31 

\M43 

7    5  39.7 

10.163 

16 

0  59  57.41 

1.8673 

1  15  11.5 

10.449 

17 

23  30  37.48 

1.95U 

6  55  29.2 

10.186 

17 

1     1  49.43 

1.8667 

1  25  37.7 

10.439 

18 

23  32  34.48 

1.9480 

6  45  17.4 

10.907 

18 

1     3  41.42 

1.8669 

1  36    3.3 

10.491 

19 

23  34  31.31 

1JM58 

6  35    4.3 

10.998 

19 

1     5  33.37 

1.8666 

1  46  28.2 

10.409 

20 

23  36  27.98 

1.9431 

6  24  50.0 

10.949 

20 

1     7  25.29 

1.8659 

1  56  52.4 

10.397 

21 

23  38  24.48 

1.9403 

6  14  34.4 

10.969 

21 

1     9  17.19 

1.8647 

2    7  15.9 

10.385 

22 

23  40  20.82 

1.9377 

6    4  17.7 

10.988 

22 

1   11     9.06 

1.8643 

2  17  38.6 

10.379 

23 

23  42  17.00 
TU 

1.9350 

BSDA 

S.  5  53  59.9 
Y  14. 

10.306 

23 

1  13    0.91 
THI 

1.8640 

JBSDi 

N.  2  28    0.5 
lY    16. 

10.358 

0 

*23  44  13.02 

1.9394 

S.  5  43  41.0 

10.333 

0 

1  14  52.74 

1.8637 

N.  2  38  21.5 

10.343 

1 

23  46    8.81) 

JJN99 

5  33  21.1 

10.339 

1 

1  16  44.56 

1.8635 

2  48  41.7 

10.398 

2 

23  48    4.61 

1J974 

5  23    0.3 

10.355 

2 

1  18  36.36 

1.8633 

2  59    0.9 

10.313 

3 

23  50    0.18 

1.9949 

5  12  38.5 

10.371 

3 

1  20  28.15 

1.8639 

3    9  19.2 

10.997 

4 

23  51  55.60 

1.9995 

5    2  15.8 

10.385 

4 

1  22  19.94 

1.8639 

3  19  36.5 

lO.ScM) 

5 

23  ^i  50.88 

1.9909 

4  51  52.3 

10.398 

5 

1  24  11.73 

1.8631 

3  29  52.8 

10.963 

6 

23  55  46.02 

1.9178 

4  41  28.0 

10.411 

6 

1  26    .3.51 

1.8631 

3  40    8.1 

10.946 

7 

23  57  41.02 

1.9156 

4  31     2.9 

10.493 

7 

1  27  55.30 

1.8639 

3  50  22.3 

10.997 

8 

23  59  35.89 

1.9134 

4  20  37.2 

10.434 

8 

1  29  47.0^) 

i.e^a 

4     0  35.4 

10J908 

9 

0    1  30.63 

1.9119 

4  10  10.8 

10.445 

9 

1  31  38.89 

J. 8634 

4  10  47.3 

10.168 

10 

0    3  25.24 

1.9091 

3  59  43.8 

10.455 

10 

1  a3  30.70 

1.8636 

4  20  58.0 

10.168  ' 

11 

0    5  19.72 

1.9069 

3  49  16.2 

10.465 

11 

1  35  22.53 

1.8639 

4  31     7.5 

10.148  . 

12 

0    7  14.07 

1.9048 

3  38  48.0 

10.473 

12 

1  37  14.37 

1.8643 

4  41   15.8 

10.197 

13 

0    9    8.30 

1.9099 

3  28  19.4 

10.481 

13 

1  39    6.24 

1.8647 

4  51  22.8 

10.105 

14 

0  11     2.42 

1.9010 

3  17  50.3 

10.488 

14 

1  40  58.13 

1.8650 

5     1  28.4 

10.089 

1  15 

0  12  56.42 

1.8991 

3    7  20.8 

10.495 

15 

1  42  50.04 

1.6654 

5  11  32.7 

10.060   '■ 

16 

0  14  50.31 

1.8979 

2  56  50.9 

10.501 

16 

1  44  41.98 

1.8660 

5  21  35.6 

10.037  1 

17 

0  16  44.09 

1.8954 

2  46  20.7 

10.506 

17 

1  46  a3.96 

1.8666 

5  31  37.1 

10.013  1 

18 

0  18  37.76 

1.8836 

2  35  50.3 

10.509 

18 

1  48  25.97 

1.8679 

5  41  37.1 

9.988  I 

19 

0  20  31.32 

1.8919 

2  25  19.6 

10.513 

19 

1  50  18.02 

1.8678 

5  51  35.7 

9.963 

20 

0  22  24.79 

1.8903 

2  14  48.7 

10.516 

20 

1  52  10.11 

1.8685 

6     1  32.7 

9.937 

21 

0  24  18.16 

1.8887 

2    4  17.7 

10.518 

21 

1  54    2.24 

1.6699 

6  11  28.1 

9.910 

22 

0  26  11.44 

1.8879 

1  53  46.5 

10.591 

'22 

1  55  54.42 

1.8701 

6  21  21.9 

9.884 

23 

0  28    4.62 

1.8866 

1  43  15.2 

I0J)99 

23 

1  .57  46.05 

1.8710 

6  31   14.1 

9.857 

24 

0  29  57.71 

1.8841 

8.   1  32  43.9 

10.599 

24 

1  59  38.94 

1.8719 

N.  6  41     4.7 

9.899 

28 


FEBRUARY,   1888. 


IX 


OBEENWIGH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aacension. 


DiiLfor 
1  Minate. 


DeoUnatioii. 


DiAfor 
lMiniit«J 


ELoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 

24 


h 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


in 

59 

1 

3 

5 

7 

9 

10 

12 

14 

16 

18 

20 

22 

24 

25 

27 

29 

31 

a3 

35 
37 
39 
41 
43 


FRIDAY  17. 


N.  6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
!) 
9 
9 
9 
9 
9 
10 
10 

N.IO 


s 

fl 

38.94 

1.8719 

31.28 

1.K798 

23.68 

1.8738 

16.14 

1.8748 

8.67 

1.8760 

1.2(5 

1.8771 

5:}.92 

1.8789 

46.(^5 

1.8795 

39.46 

1.8808 

32.35 

1.8893 

25.32 

1.8836 

18.38 

1.8650 

11.52 

1.8864 

4.75 

1.8880 

58.08 

1.8896 

5I.5U 

1.8819 

45.02 

1.8898 

38.64 

1.6945 

32.36 

1.8963 

26.19 

1.8881 

20.13 

1.8888 

14.18 

1.8017 

8.34 

1.8037 

2.62 

1J057 

/       /f 

41  4.7 
50  53.6 
0  40.7 
10  26.1 
20  9.7 
51.5 
31.5 
9.6 
45.7 
19.9 
52.1 
22.3 
50.4 
16.4 
40.3 
2.1 
21.7 
:i9.0 
54.1 
6.9 
17.4 
25.5 
31.2 
34.5 


29 
39 
49 
58 

8 
17 
27 
36 
46 
55 

5 
14 
23 
32 
42 
51 

0 

9 
18 


SATURDAY  18. 


2 
2 
2 
2 
2 
2 


44 
46 
48 
50 
52 
54 
2  .56 
2  58 


3 
3 
3 
3 
3 


0 
2 
4 
6 

8 


3  9 
3  II 
3  13 
3  15 


3 
3 


17 
19 
3  21 
3  23 
3  25 
3  27 
3  29 
3  31 


57.02 

i.8on 

51.54 

1.8088 

46.19 

\SU9 

40.97 

1.8141 

a5.88 

1.8169 

30.92 

1.9184 

26.09 

1.8907 

21.40 

1.8931 

16.86 

1.8955 

12.46 

1.8978 

8.20 

1.8309 

4.0}) 

1.8397 

0.13 

I.0;i53 

5fi.3.3 

1.9379 

5^\f)8 

1.9404 

49.18 

1.9430 

45.84 

1.9457 

42.67 

1.9485 

.39.66 

1.9513 

36.82 

1.9541 

34.15 

1.9569 

31.65 

1.9598 

2<).32 

1.9697 

27.17 

1.9657 

25.20 

1.9687   ' 

N.IO 
10 
10 
10 
II 
II 
11 
II 
II 
II 
II 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 

N.13 


54 

3 

12 

20 


27  35.3 
36  3:).6 

45  29.4 
22.7 
13.4 

1.4 
4().8 
29  29.5 
38  9.4 

46  46.6 
55  21.0 

3  52.5 
21.2 
47.0 
9.8 
29.6 
46.4 
0.1 
10.8 
18.3 
22.7 
26  23.9 
34  21.9 
42  16.6 
50  8.0 


12 
20 
29 
37 
45 
54 
2 
10 
18 


it 

9.898 
8.800 
8.771 
8.749 
8.719 
8.689 
8.651 
8.618 
8.586 
8.553 
8.590 
8.486 
8.451 
8.416 
8.381 
9.345 
9.306 
9.970 
9.939 
8.194 
8.156 
8.115 
8.075 
8.034 


BM3 
8.861 
8.808 
8.867 
8.893 
8.778 
8.734 
&688 
8.649 
8.596 
8.548 
8.509 
8.454 
8.405 
8.355 
8.305 
8.954 
8.903 
8.151 
8.098 
8.047 
7.893 
7.938 
7.884 
7.899 


Bight  Aaoention. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

20 

21 

22 

23 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diftfor 
IMinnte. 


DediBAtioii. 


DifElfor 
1  Minute. 


SUNDAY  19. 


h     m 

3  31 
3  33 
3  35 
3  37 
3  39 
3  41 
3  43 
3  45 
3  47 
3  49 
3  51 
3  53 
3  55 
3  57 

3  59 

4  I 
4    3 


4 
4 

4 
4 
4 
4 
4 


5 
7 
9 
11 
13 
15 
17 


25.20 
23.41 

21.80 
20.37 
19.13 
18.08 
17.22 
16.55 
16.08 
15.80 
15.72 
15.84 
16.15 
16.67 
17.40 
18.33 
19.47 
20.82 
22.39 
24.17 
26.16 
28.37 
30.79 
33.43 


• 

1J687 
IJ717 
1.8747 
1.8778 
1.8808 
1.8841 
1.8873 
1.8905 
1.9937 
1.9870 
9.0003 
9.0036 
9.0068 
9.0104 
9.0138 
9.0179 
9.0907 
9.0943 
9.0978 
9.0314 
9.0350 
9.0386 
9.0499 
9.0458 


N.I 
1 
I 
I 


.50 

57 

5 

13 
20 
28 
.36 
43 
50 
.58 
5 
12 
19 
26 
15  33 
15  40 


I 

1 

1 

15 

15 

15 

15 


15 
15 
16 
16 
16 
16  21 
16  27 
N.16  34 


47 

54 

1 

8 

14 


8.0 
56.1 
40.8 
22.0 
.59.8 
MA 

4.8 
31.9 
.55.5 
15.5 
31.8 
44.3 
53.1 
58.1 
59.2 
56.5 
49.9 
39.3 
24.7 

6.1 
43.4 
16.6 
45.6 
10.5 


MONDAY  20. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 


19 
21 
23 
25 
27 
29 
31 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
57 
59 
1 
3 
5 
7 
9 


36.29 
39.37 
42.68 
46.21 
49.96 
53.94 
58.14 
2.57 
7.2:} 
12.12 
17.24 
22.59 
28.17 
.33.99 
40.04 
46.:32 
52.84 
59.59 
6.57 
13.79 
21.25 
28.94 
:36.R7 
45.0;) 
5:3.43 


9.0485 
9.0639 
9.0570 
9.0607 
9.0644 
9.0689 
9.0719 
9.0757 
9.0796 
9.0834 
9.0879 
9.0911 
9.0950 
9.0988 
9.1098 

9. 1  Of?: 

'2.  Hub 

9.1144 
9.JI83 
9.1993 
9.1969 
9.1309 
9.1341 
9.1380 
9.1490 


N. 


N. 


6  40 
6  46 

6  52 
<)  59 

7  5 


7 
7 
7 
7 
7 
7 

4 

7 

/ 

18 

8 

8 
8 


II 
17 
22 

28 
34 
39 
45 
.50 
56 
1 

6 
11 
16 
8  21 
8  26 
8  31 
8  36 
8  40 
8  45 
8  49 


31.2 
47.6 
59.6 
7.3 
10.6 
9.5 
3.9 
53.8 
39.1 
19.8 
55.9 
27.3 
54.0 
16.0 
33.1 
45.4 
52.8 
55.3 
52.8 
45.3 
32.8 
15.2 
52.4 
24.5 
51.4 


It 

7.( 

7.773 

7.716 

7.658 

7.601 

7.549 

7.489 

7.493 

7.363 

7.309 

7.940 

7.178 

7.115 

7.051 

6.987 

6.999 

6.857 

6.790 

6.723 

6.656 

6.587 

6.518 

6.449 

6J80 


6J08 
6.937 
6.164 
6.081 
6.018 
5.944 
5.869 
5.793 
5.717 
5.640 
5.569 
5.484 
5.406 
5.396 
5.945 
5.164 
5.0^9 
5.000 
4.917 
4.833 
4.749 
4.C63 
4.577 
4.491 
4.404 


X. 


FEBRUARY,   1888. 


29 


I 
I 


GBBENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Ascension. 


Diftfor 
iHinato. 


Declination. 


Diitlbr 
1  Minnie. 


Hour. 


Bight  Ascension. 


Difffor 
1  Minute. 


Declinstion. 


DifKfor 
1  Minute. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Id 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  21. 


h 
5 

5 
5 
5 
5 
5 


m 

9 
12 
14 
16 
]8 
20 
5  22 
5  24 
5  27 
29 
31 
33 

a5 


5 
5 
5 
5 


5  38 


5 
5 
5 
5 
5 


40 
42 
44 
46 
49 
5  51 
5  53 
55 
57 
0 


5 
5 

6 


53.43 

2.07 
10.94 
20.05 
29.40 
38.98 
48.80 
58.85 

9.14 
19.66 
30.41 
41.40 
52.62 

4.07 
15.75 
27.66 
39.80 
52.17 

4.77 
17.59 
30.64 
43.91 
57.40 
11.11 


s 

9.1490 

9.1469 

9.1496 

9.1538 

9.1577 

9.1617 

9.1656 

9.1605 

9.1734 

9.1773 

9.I8I9 

9.I85I 

9.1889 

9.1997 

9.1966 

9.9004 

9.9043 

9.9081 

9.91 18 

9.9156 

9.9193 

9.9930 

9i>967 

9.9303 


N. 


O         I 

8  49 
8  54 

8  58 


9 
9 
9 
9 
9 


9 
20 
20 
N.20 


2 
6 
10 
14 
18 
9  22 
9  25 
9  29 
9  32 
9  36 

9  ;» 

9  42 
9  45 
9  48 
9  51 
9  54 
9  56 
59 
1 
4 
6 


u 

51.4 
13.0 
29.3 
40.3 
46.0 
46.2 
40.9 
30.1 
13.8 
51.9 
24.4 
51.2 
12.4 
27.8 
37.4 
41.2 
39.2 
31.3 
17.4 
57.6 
31.8 
59.9 
21.9 
37.8 


WEDNESDAY  22. 


6 
6 
6 
6 
6 
6 
6 


2 

4 

6 

9 

II 

13 

15 


6.18 
6  20 
6  22 
()  24 
6  27 
6  29 
6  31 
6  34 
6  36 
6  38 
6  40 
6  43 
6  45 
47 
50 
52 
54 
57 


6 
6 
6 
6 
6 


25.04 

9.9340 

N.20    8  47.6 

39.19 

9J2377 

20  10  51.2 

53.56 

9.9413 

20  12  48.5 

8.14 

9.9448 

20  14  39.6 

22.9:? 

9.9484 

20  16  24.4 

37.a3 

9.9518 

20  18    2.8 

53.15 

9.9553 

20  19  34.8 

8.57 

9.9588 

20  21    0.4 

24.20 

9.9699 

20  22  19.6 

40.03 

9.9655 

20  23  32.4 

.56.06 

9.9688 

20  24  38.7 

12.29 

9.9791 

20  25  38.4 

28.72 

9.9754 

20  26  31.5 

45.34 

9.9787 

20  27  18.0 

2.16 

9.9819 

20  27  57.9 

19.17 

9.9851 

20  28  31.2 

36.37 

9.9889 

20  28  57.8 

53.75 

9.9919 

20  29  17.6 

11.32 

9.9943 

20  29  30.7 

29.07 

9.997J 

20  29  37.0 

47.00 

9.3009 

20  29  36.5 

5.10 

9.3039 

20  29  29.2 

23.38 

9.3061 

20  29  15.0 

41.83 

9J089 

20  28  54.0 

0.44 

9.3116 

N.20  28  26.1 

H 

4.404 
4.310 
4.998 
4.130 
4.040 
3.958 
3.866 
3.774 
3.689 
3.588 
3.494 
3.400 
3.305 
3.900 
3.1 19 
3.015 
9.017 
9.818 
9.710 
9.690 
9.510 
9.418 
9.316 
9.914 


9.111 
9.007 
1.903 
1.790 
1.603 
1.587 
1.480 
1.374 
1.967 
1.159 
1.050 
0.940 
0.830 
0.790 
0.610 
0.499 
0.387 
0.974 
0.161 
+  0.048 
-0.065 
0.179 
0.993 
0.407 
0.599 


0 
1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


THURSDAY  28. 


h    m 
6  57 

6  59 

7  1 
7  3 
7  6 
7    8 


0.44 
19.22 
38.16 
57.26 
16.52 
35.93 


7  10  55w49 
7  13  15.20 
7  15  35.05 
7  17  55.04 
7  20  15.17 
7  22  35.43 
7  24  55.83 
7  27  16.36 
7  29  37.01 
7  31  57.78 
7  34  18.67 
7  36  ;J9.67 
7  39  0.79 
7  41  22.02 
7  43  43.a5 
7  46  4.78 
7  48  26.31 
7  50  47.94 


s 

9.3116 

9.3143 

9.3170 

9.3107 

9.3993 

9.3948 

9.3973 

9.3907 

9.3390 

9.3343 

9.3366 

9.3389 

9.3411 

9.3439 

9.3459 

9.3479 

9.3491 

9.3510 

9.3599 

9.3547 

9.3564 

9.3580 

9.3507 

9.3613 


NJ20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
N.19 


28  26.1 
27  51.3 
27  9.5 
26  20.7 
25  24.9 
24  22.1 
12.3 
55.4 
31.5 
0.5 
17  22.4 
15  37.2 
13  44.8 
II  45.3 
9  38.6 


23 
21 

20 
19 


7 

5 

2 

0 

.57 

54 

51 


24.7 
3.7 
35.5 
0.1 
17.5 
27.7 
30.6 
48  26.3 
45  14.8 


FRIDAY  24. 


0 

7  53    9.66 

1 

7  55  31.47 

2 

7  57  53.36 

3 

8    0  15.34 

4 

8    2  37.39 

5 

8    4  59..52 

6 

8    7  21.72 

7 

8    9  43.99 

8 

8  12    6.32 

9 

8  14  28.71 

10 

8  16  51.16 

11 

8  19  13.67 

12 

8  21  J36.23 

13 

8  23  58.84 

14 

8  26  21.49 

15 

8  28  44.18 

16 

8  31     6.91 

17 

8  33  29.67 

18 

8  35  52.47 

19 

8  38  15.29 

20 

8  40  38.14 

21 

8  43    1.01 

22 

8  45  23.90 

23 

8  47  46.81 

24 

8  50    9.73 

9.3698 

9.3649 

9.3656 

9.3669 

9.3689 

9.3694 

9.3706 

9.3717 

9.3797 

9.3737 

9.3747 

9.3756 

9.3764 

9.3T7I 

9.3778 

9.3785 

9.3791 

9.3797 

9.3809 

9.3806 

9.3810 

9.3813 

9.3817 

9.3819 

9.3891 


N. 


N. 


9  41 
9  38 
9  34 
9  31 
9  27 
9  23 
9  19 


9 
9 
9 
9 


15 

11 

6 

2 


8  57 
8  52 
8  47 
8  42 
8  ;37 
8  32 
8  27 
8  21 
16 
10 
4 

58 
52 
46 


56.0 
30.0 
.56.8 
16.3 
28.6 
33.7 
31.5 
22.1 

.5.5 
41.7 
10.6 
32.4 
47.0 
54.4 
54.7 
47.8 
33.8 
12.7 
44.4 

9.0 
26.6 
37.2 
40.7 
37.2 
26.8 


n 
0.599 

0.638 

0.755 

0.879 

0.088 

1.105 

1.999 

1.340 

1.458 

1.576 

1.694 

1.813 

1.938 

9.0S9 

9.179 

9.901 

9.410 

9.530 

9.680 

9.770 

9.891 

3.019 

3.139 

3.9S0 


3.373 
3.403 
3.614 
3.735 
3.855 
3.976 
4.097 
4.917 
4.337 
4.457 
4.577 
4.697 
4.817 
4.936 
5.055 
5.174 
5.993 
5.419 
5.531 
5.648 
5.765 
5.883 
6.000 
6.116 
6.939 


30 


FEBRUARY,   1888. 


XI. 


QBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

• 

Hour. 

Right  Aaoenflion. 

ma.  tor 

IMinnte. 

DeollnatioxL 

DiSfor 
IMinnte. 

Hoar. 

Right  Ascension. 

DiSfor 
IMinnte. 

Beolinstion. 

DifC  for 
1  Minnte. 

SAG 

rUBD^ 

• 

lY  25. 

MONDAY  27. 

^ 

h     m     8 

8 

O        1        n 

1$ 

h     m     8 

8 

0      1      II 

$1 

0 

8  50    9.73 

9.3891 

N.17  46  26.8 

6JSI39 

0 

10  43  58.28 

9.3494 

N.IO  45  55.1 

10.956 

1 

8  52  32.66 

9.3829 

17  40    9.4 

6.347 

1 

10  46  19.21 

9.3489 

10  34  55.5 

11.030 

2 

8  54  55.60 

9.3893 

17  33  45.1 

6.463 

2 

10  48  40.06 

9.3470 

10  23  51.5 

11.109 

3 

8  57  18.54 

9.3893 

17  27  13.8 

6.578 

3 

10  51     0.85 

9.3459 

10  12  43.2 

11.174 

4 

8  59  41.48 

9.3893 

17  20  35.7 

6.699 

4 

10  53  21.57 

9.3447 

10    1  30.6 

11.944 

5 

9    2    4.42 

9.3893 

17  13  50.8 

6.b05 

5 

10  55  42.22 

9.3436 

9  50  13.9 

11.312 

6 

9    4  27.36 

9.3899 

17    6  59.1 

6.918 

6 

10  .58    2.80 

9.3494 

9  38  5.3.1 

11.380   i 

7 

9    6  50.29 

9.3831 

17    0    0.6 

7.a31 

7 

11     0  23.31 

9.3413 

9  27  28.3 

11.447 

8 

9    9  13.21 

9.3819 

16  52  .55.4 

7.143 

8 

1 1     2  43.75 

9.3409 

9  15  59.5 

11.519  1 

9 

9  11  36.12 

9.3817 

16  45  43.5 

7AM 

9 

11     5    4.13 

9.3391 

9    4  26.9 

11.675 

10 

9  13  59.01 

9.3814 

16  38  24.9 

7.366 

10 

11     7  24.44 

2.3379 

8  52  50.5 

11.637 

11 

9  16  21.89 

9.3811 

16  30  59.6 

7.477 

11 

1 1     9  44.68 

9.3368 

8  41   10.4 

11.698 

12 

9  18  44.75 

9.3808 

16  23  27.7 

7.586 

12 

11   12    4.85 

9.3357 

8  29  26.7 

11.758 

13 

9  21     7.59 

9.3804 

16  15  49.3 

7.694 

13 

11   14  24.96 

9.3346 

8  17  39.5 

11.816  { 

14 

9  23  30.40 

9.3799 

16    8    4.4 

7.803 

14 

11   16  45.00 

9.3334 

8    5  48.8 

11.872  I 

15 

9  25  53.18 

9.3794 

16    0  12.9 

7.911 

15 

11    19    4.97 

9.3393 

7  53  54.8 

11.927 

16 

9  28  15.93 

9.3789 

15  52  15.0 

8.017 

16 

11  21  24.88 

9.3313 

7  41  57.5 

11.989 

17 

9  30  38.65 

9.3784 

15  44  10.8 

8.123 

17 

11  2:3  44.73 

9.3303 

7  29  57.0 

19.035  ; 

18 

9  a3     1.34 

9J778 

15  36    0.2 

8.929 

18 

11  26    4.52 

9.3993 

7  17  5.3.3 

19.087   ' 

19 

9  35  23.99 

9.3779 

15  27  43.3 

8Mrj3 

19 

11  28  24.25 

9.3982 

7    5  4a6 

19.136 

20 

9  37  46.60 

9.3766 

15  19  20.2 

8.437 

20 

11  30  43.91 

9.3972 

6  53  37.0 

19.184 

21 

9  40    9.18 

9.3760 

15  10  50.8 

8.541 

21 

11  a3    3.51 

9.3962 

6  41  24.5 

19.939 

22 

9  42  31.72 

9.3759 

15    2  15.3 

8.643 

22 

1 1  35  23.05 

9.3953 

6  29    9.2 

19.9T7  \ 

23 

9  44  54.21 
SI 

9.3744 

rNDA^ 

N.14  53  33.7 
r  26. 

8.744 

23 

1 1  37  42.54 
TU 

9.3943 

E8DA 

N.  6  16  51.2 
Y  28. 

19.321 

0 

9  47  16.65 

9.3737 

N.14  44  46.0 

8.645 

0 

11  40     1.97 

9.3933 

N.  6    4  30.7 

19.363 

1 

9  49  39.05 

9.3799 

14  35  52.3 

8.944 

1 

11  42  21.34 

9.3994 

5  52    7.7 

19.404 

2 

9  52     1.40 

9.3791 

14  26  52.7 

9.043 

2 

11  44  40.66 

9.3216 

5  39  42.2 

19.445 

3 

9  54  23.70 

9.3719 

14  17  47.2 

9.141 

3 

11  46  .59.93 

9.3907 

5  27  14.3 

19.483 

4 

9  56  45.95 

9.3703 

14    8  3.5.8 

9.938 

4 

11  49  19.15 

9.3198 

5  14  44.2 

19.590 

5 

9  59    8.14 

9.3694 

13  59  ]8.<5 

9.334 

5 

11  51  38.31 

9.3189 

5    2  11.9 

12.555 

6 

10     1  30.28 

9.3685 

13  49  55.7 

9.429 

6 

11  53  57.42 

9.3189 

4  49  37.6 

19.588 

7 

10    3  52.36 

9.3676 

13  40  27.1 

9.523 

7 

11  .56  16.49 

9.3174 

4  37     1.3 

19.691 

8 

10    6  14.39 

9.3667 

13  30  52.9 

9.616 

8 

11  58  35.51 

9.3166 

4  24  2.3.1 

19.652 

9 

10    8  36.36 

9.3657 

13  21   13.2 

9.707 

9 

12    0  54.48 

9.3IS8 

4  11  43.0 

19.682   , 

10 

10  10  58.27 

9.3647 

13  11  28.0 

9.798 

10 

12    3  13.41 

9.3151 

3  59     1.2 

19.710   1 

i  n 

10  13  20.12 

9.3637 

13     1  37.4 

9.888 

11 

12    5  32.30 

9.3144 

3  46  17.8 

12.737 

1   12 

10  15  41.91 

9.3696 

12  51  41.4 

9.977 

12 

12    7  51.14 

2.3137 

3  ,3.3  32.8 

19.762 

13 

10  18    3.63 

9.3615 

12  41  40.1 

10.065 

13 

12  10    9.94 

2.3131 

3  20  46.4 

19.785 

1   14 

10  20  25.29 

9.3605 

12  31  33.6 

10.152 

14 

12  12  28.71 

2.3196 

3    7  58.6 

19.807 

15 

10  22  46.89 

9.3594 

12  21  21.9 

10.237 

15 

12  14  47.45 

9.3190 

2  55    9.6 

19.897   ' 

16 

10  25    8.42 

9.3583 

12  11     5.1 

10.392 

16 

12  17    6.15 

9.3114 

2  42  19.4 

19.846  1 

1    17 

10  27  29.89 

9.3579 

12    0  43.2 

10.406 

17 

12  19  24.82 

9.3109 

2  29  28.1 

19.864 

1   J8 

10  29  51.29 

9.3561 

11  50  16.4 

10.488 

18 

12  21  43.46 

9.3104 

2  16  35.7 

19.881 

'   19 

10  32  12.62 

9.3550 

11  3i)  44.7 

10.569 

19 

12  24    2.07 

9.3099 

2    3  42.4 

19.895  1 

20 

10  34  .33.89 

9.3539 

11  29    8.1 

10.649 

20 

12  26  20.()5 

2.3095 

1  50  48.3 

12.907 

21 

10  36  55.00 

2.3597 

11  18  26.8 

.10.727 

21 

12  28  39.21 

2.3091 

1  37  53.5 

12.918 

22 

10  39  16.22 

9.3516 

1 1     7  40.8 

10.805 

22 

12  30  57.74 

2.3087 

1  24  58.1 

12.998  . 

23 

10  41  37.28 

g.a'ios 

10  .56  50.2 

10.861 

2.3 

12  33  16.25 

9.3083 

1   12    2.1 

12.937 

24 

10  43  58.28 

9.3494 

N.IO  45  55.1 

10.956 

24 

12  35  34.74 

9.3080 

N.  0  59    5.() 

19.945 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


Difll  for 
1  Minute. 


Declination. 


Diff.  for 
1  Minute. 


WEDNESDAY  29. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 

12  35 
12  37 
12  40 
12  42 
12  44 
12  47 
12  49 
12  51 
12  54 
12  56 

12  58 

13  0 


13 
13 
13 
13 


3 
5 

7 
10 


13  12 
13  14 
13  17 
13  19 
13  21 
13  24 
13  26 
13  28 


8 

s 

34.74 

9.3080 

,53.21 

9.3077 

11.67 

9.3075 

30.11 

9.3073 

48.54 

9.3071 

6.96 

9.3069 

25.37 

9.3066 

43.77 

9.3067 

2.17 

9.3067 

20.57 

9.3067 

38.97 

9.3067 

57.37 

9.3067 

15.77 

9.3068 

34.18 

9.3068 

52.59 

9.3069 

11.01 

9.3071 

29.44 

9J073 

47.89 

9.3076 

6.35 

9.3078 

24.83 

9.3081 

4.3.33 

9.3085 

1.85 

9.3088 

20.39 

9.3099 

38.96 

9.3097 

N.  0  59 
0  46 
0  33 
0  20 
N.  0  7 
S.  0  5 
0  18 
0  31 
0  44 
0  57 


1 
1 
I 
1 
2 
2 
2 
2 


10 
23 
.36 
49 
2 
14 
27 
40 


S. 


2  53 

3  6 
3  19 
3  31 
3  44 
3  57 


5.6 
8.7 
11.6 
14.3 
16.9 
40.5 
37.9 
35.1 
J«.0 
28.6 
24.8 
20.4 
15.4 
9.7 
3.2 
55.9 
47.6 
38.2 
27.6 
15.8 
2.7 
48.2 
32.2 
14.6 


19.945 
19.950 
19.953 
19.956 
19.957 
19.957 
19.955 
19.951 
19.946 
19.940 
13.939 
19.999 
19.911 
19.898 
19.685 
19.870 
19.859 
19.833 
19.613 
19.799 
19.770 
19.746 
19.790 
19.699 


THURSDAY,  MARCH  1. 
0  I    13  30  57..55  |    9.3101  |S.  4    9  55.3  |    19.664 


PHASES  OF  THE  MOON. 


(C  Last  Quarter.  .  Feb. 
#  New  Moon  .... 
})  Firat  Quarter  .  .  . 
O  Full  Moon      .    .     .     . 


d  h  m 

4  7  25.7 

11  11  52.4 

19  13  59.2 

26  23  57.6 


d  h 

<C   Perigee.    .    .    .  Feb.       1  17.2 

(T  Apogee 17  9.5 

C   Perigee 29  4.3 
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xm. 


GREENWICH  MEAN  TIME. 

■ 

• 

LUNAR  DISTANCES. 

• 

Naine  and  DirecUoD 
of  Object. 

Noon. 

P.L. 
of 

Ditr. 

npu 

P.L. 

of 
Ditr. 

VIb. 

P.L. 
of 

Ditr. 

IXh. 

P.  L. 

of 

Diff. 

1 

O         '    «i' 

O          «        1/ 

0         /       ri 

O           It* 

1 

Pollux 

W. 

66  15  22 

9901 

68    1  20 

9999 

69  47  21 

9996 

71  33  24 

9996 

Saturn 

W. 

55  53  48 

9S95 

57  41  39 

9994 

59  29  31 

9993 

61  17  24 

8983 

ReguluB 

w. 

30    6  19 

89S1 

31  53  31 

9960 

33  40  44 

9949 

35  27  58 

8949 

Jupiter 

•E. 

64  31  59 

»30Q 

62  46    2 

9309 

61    0    5 

9309 

59  14    8 

9909 

i 

AntoreH 

E. 

70  26  24 

9311 

68  40  41 

9319 

66  54  59 

9314 

65    9  20 

8316 

1 

Vehus 

E. 

94  21  12 

9630 

92  42  58 

9630 

91    4  44 

9099 

89  26  29 

968B 

Suif 

E. 

133  47    2 

9585 

132    7  19 

9565 

130  27.36 

9S64 

128  47  52 

9564 

2 

Pollux 

W. 

80  23  48 

9996 

82    9  50 

9300 

83  55  50 

9901 

85  41  48 

8309 

Saturn 

w. 

70  16  36 

9999 

72    4  21 

9930 

73  52    4 

9999 

75  39  44 

8995 

1 

Regulus 

w. 

44  24    0 

9953 

46  11    8 

99S6 

47  58  14 

9957 

49  45  17 

8850 

; 

Jupiter 

E. 

50  24  45 

9311 

48  39    1 

9313 

46  53  20 

9S16 

45    7  44 

8990 

i 

Autares 

E. 

56  22    5 

9335 

54  36  56 

9340 

52  51  55 

8346 

51    7    3 

8353 

i 

Venus 

E. 

81  15  26 

9635 

79  37  18 

9637 

77  59  13 

9640 

76  21  12 

9649 

1 

p 

Sun 

E. 

120  29  23 

9568 

118  49  46 

9579 

117  10  12 

9574 

115  30  41 

9576 

t 

3 

Saturn 

W. 

84  37    8 

9948 

86  24  24 

9951 

88  11  35 

9955 

89  58  41 

8958 

ReguluB 

W. 

58  39  40 

9979 

60  26  20 

9976 

62  12  55 

9979 

63  59  25 

8983 

1 

Jupiter 

E. 

36  21    8 

9349 

34  36  10 

9348 

32  51  21 

9355 

31    6  42 

9363  i 

1 

j 

Antares 

E. 

42  25  36 

9401 

40  42    3 

9414 

38  58  48 

9499 

37  15  54 

8945 

Venus 

E. 

68  11  59 

9657 

66  34  22 

9680 

64  56  49 

9664 

63  19  21 

9669 

1 

1 

a  Aquilw 

E. 

90  23    2 

9895 

88  49    6 

9898 

87  15  15 

9833 

85  41  30 

9839 

, 

Sun 

E. 

107  13  59 

9501 

105  34  52 

9504 

103  55  49 

9508 

102  16  51 

9608 

4 

Saturn 

W. 

98  52  48 

9979 

100  39  19 

9983 

102  25  44 

9987 

104  12    3 

9991 

Regulus 

W. 

72  50  33 

9309 

74  36  29 

8306 

76  22  19 

9311 

78    8    2 

9915 

Spica 

W. 

20  10    1 

9576 

21  49  29 

9541 

23  29  45 

9515 

25  10  38 

9494  ' 

1 

Mars 

W. 

15  31  44 

9450 

17  14    8 

9443 

18  56  42 

9438 

20  39  22 

8496 

Venus 

E. 

55  13  28 

9690 

53  36  35 

9606 

51  59  49 

9701 

50  23  10 

8705 

1 
1 

a  Aquilae 

E. 

77  55  16 

9887 

76  22  41 

9901 

74  50  23 

9915 

73  18  23 

8931 

1 
1 

Sun 

E. 

94    3  26 

9893 

92  25    2 

9698 

90  46  45 

9633 

89    8  35 

8638 

5 

Regulus 

Spica 

Mars 

W. 

86  54  58 

9339 

88  40    1 

9344 

90  24  56 

9349 

92    9  44 

8355 

' 

W. 

33  40  26 

9443 

35  22  59 

9440 

37    5  37 

9438 

38  48  18 

9436 

W. 

29  12  47 

9443 

30  55  21 

9446 

32  37  50 

9450 

34  20  14 

9453 

i 

Venus 

E. 

42  21  37 

9739 

40  45  40 

3738 

39    9  51 

9744 

37  34    9 

9750 

a  Aquilfe 

E. 

65  44    0 

3033 

64  14  28 

3060 

62  45  28 

9087 

61  17    3 

3117 

1 

Sun 

E. 

80  59  24 

9663 

79  21  55 

9669 

77  44  33 

9674 

76    7  18 

9680 

6 

Spica 

W. 

47  21  50 

9441 

49    4  27 

9443 

50  47    1 

9445 

52  29  31 

9449 

i 
1 

Mars 

W. 

42  50  53 

9475 

44  32  42 

9479 

46  14  25 

9484 

47  56     1 

3489 

, 

Venus 

E. 

29  37  39 

9781 

28    2  46 

9788 

26  28    2 

9795 

24  5.3  27 

3801 

1 

aAquila; 

E. 

54    5    7 

3313 

52  41  10 

3363 

51  18  11 

3417 

49  56  14 

3476 

1 

1 

Sun 

E. 

68    2  59 

9706 

66  26  30 

9714 

64  50    9 

9790 

()3  13  56 

3737 

I    7 

Spica 

W. 

61     0  43 

9470 

62  42  39 

2475 

64  24  28 

2480 

66    6  10 

9485 

1 

Mars 

W. 

56  22  10 

9516 

58    3     1 

3599 

59  43  44 

2537 

61  24  19 

95.'S 

1 

Jupiter 

W. 

19  43  24 

9551 

21  23  27 

9545 

23    3  38 

3541 

24  43  54 

9540 

1 

Sun 

E. 

55  14  59 

S759 

53  39  37 

3766 

52    4  24 

3773 

50  29  20 

9779 

:    8 

Spica 
Mars 

W. 

74  32  43 

9515 

76  13  36 

9591 

77  54  20 

2537 

79  34  55 

3535 

W. 

69  45    5 

9565 

71  24  48 

9579 

73    4  21 

9570 

74  43  45 

3585 

XIV. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


• 

^  fl 
®§ 

%:^ 


3 


8 


Name  and  Direction 
of  Object. 


Pollux 

Saturn 

Kegulus 

JiTPITER 

AnUires 
Vewds 

Son 

Pollux 

Saturn 

Kegiihis 

Jupiter 

Antores 

Venus 

Sun 

Saturn 
Regulufl 
Jupiter 
All  tares 

Venus 

aAqiiilsB 

Sun 

Saturn 

Reguliis 

Spica 

Mars 

Venus 

a  Aqiiilfe 

Sun 

Regiiliis 

Spica 

Mars 

Venus 
a  Aquilie 

Sun 

Spica 
Mars 

Venus 
Qc  Aquilfe 
Sun 

Spica 
Mars 
Jupiter 
Sun 

Spica 
Mars 


W. 
W. 
W. 

E. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 
E. 

W. 
VV. 
VV. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 

E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 

W. 
W. 


P.L. 

Midnight. 

of 

Diff. 

O           t        It 

73  19  29 

9996 

63    5  17 

3994 

37  15  12 

9950 

57  28  12 

9303 

63  23  44 

9319 

87  48  14 

9630 

127    8    8 

9505 

87  27  44 

9305 

77  27  20 

9937 

51  32  17 

9961 

43  22  13 

9393 

49  22  21 

9361 

74  43  14 

9644 

113  51  13 

9579 

91  45  42 

9969 

65  45  50 

9287 

29  22  14 

9371 

35  33  23 

9464 

61  41  59 

9673 

84    7  53 

2847 

100  37  59 

9606 

105  58  15 

9996 

79  5;^  39 

9390 

26  52    0 

9478 

22  22    5 

9436 

48  46  37 

9710 

71  46  43 

9948 

87  30  31 

9643 

93  54  24 

9360 

40  31     1 

9436 

36    2  33 

9457 

35  58  35 

9756 

59  49  J4 

3149 

74  30  11 

9686 

54  11  56 

9453 

49  37  30 

2494 

23  19     I 

9809 

48  35  23 

3549 

61  37  52 

2733 

07  47  45 

9490 

6:3    4  46 

2540 

26  24  12 

2540 

48  54  25 

9786 

81  15  20 

9541 

76  23    0 

9593 

P.L. 

xvi». 

of 

Diff. 

o        /      ## 

75    5  34 

9996 

64  53    9 

9995 

39    2  25 

9950 

55  42  17 

9304 

61  38  12 

9399 

86  10    0 

9631 

125  28  25 

9566 

89  13  36 

9308 

79  14  53 

9239 

53  19  14 

9264 

41  36  47 

9397 

47  37  50 

9369 

73    5  19 

9647 

112  11  49 

2581 

93  32  37 

2966 

67  32    9 

9290 

27  37  58 

9380 

as  51   19 

94a5 

60    4  43 

2677 

82  34  26 

9655 

98  59  12 

9610 

107  44  20 

9301 

81  39    9 

9325 

28  33  44 

9465 

24    4  48 

9437 

47  10  11 

9716 

70  15  25 

9966 

85  52  34 

9648 

95  38  56 

9365 

42  13  45 

2436 

37  44  47 

9461 

34  23    9 

9769 

58  22    4 

3185 

72  53  12 

9691 

55  54  16 

9456 

51   18  51 

2499 

21  44  45 

2817 

47  15  45 

3613 

60     1  56 

2739 

69  29  12 

9496 

64  45    4 

2546 

28    4  30 

2541 

47  19  39 

9794 

82  55  36 

2548 

78    2    5 

2600 

P.  L. 

XVIII»> 

of 

Diff. 

0          1        II 

76  51  39 

S996 

m  41   0 

2226 

40  49  38 

2251 

53  56  24 

2306 

59  52  44 

S325 

84  31  47 

9639 

123  48  43 

2566 

90  59  24 

2311 

81     2  22 

2242 

55    6    7 

9266 

39  51  27 

9339 

45  53  31 

9379 

71  27  28 

2650 

110  32  28 

S584 

95  19  27 

2970 

69  18  23 

9294 

25  53  55 

9391 

32    9  44 

2508 

58  27  32 

9661 

81     1   10 

9865 

97  20  31 

9615 

109  30  18 

93a') 

83  24  32 

9330 

30  15  46 

9456 

25  47  30 

9438 

45  33  52 

9729 

68  44  30 

9987 

84  14  44 

9659 

97  23  21 

9370 

43  56  28 

2437 

39  26  55 

9465 

32  47  51 

2768 

56  55  37 

3225 

71   16  20 

2697 

57  36  31 

2460 

53    0    5 

2505 

20  10  39 

2825 

45  57  25 

3699 

58  26    8 

974| 

71   10  31 

2509 

66  25  13 

2553 

29  44  46 

9544 

45  45    3 

9801 

84  35  42 

9556 

79  41     0 

9607 

XXP>. 


II 


78  37  44 

68  28  49 

42  36  50 
52  10  33 
58  7  21 
82  53  36 

122    9    2 

92  45  8 
82  49  47 
56  52  56 
38  6  14 

44  9  26 

69  49  41 
108  53  11 

97  6  11 
71  4  31 
24  10  7 

30  28  42 
56  50  27 

79  28  6 
95  41  56 

111  16  10 
85  9  48 

31  58  1 
27  30  10 

43  57  41 
67  14  1 
82  37  0 

99  7  39 

45  39  10 
41  8  57 
31  12  41 
55  29  57 
69  39  36 


59  18  40 

9465 

54  41   11 

2510 

18  36  43 

9834 

44  40  2<) 

3778 

56  50  29 

2753 

72  51  41 
68  5  13 
31  24  58 
44  10  37 

86  15  37 
81  19  45 


P.L, 
of 

Diff. 


9997 

2997 

9259  I 

9308 

9330 

9633 

9568 

2314 
2945 
9970 
2337 
9389  ' 
2654  ' 
S588  '■ 

2298  I 

9403 

2536  ' 

9686 

9876 

9618 

9311  I 

9334  ' 

9449  ' 
9441 
9797 

3009  I 

9656  ; 

2375  " 
9438  \ 

9470 ; 

2774  ! 
3967  I 
9709 


2508 
9559 
9548 
9808 

9564 
2615 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Obj*-ct. 

Noon. 

P.L. 

of 
Difr. 

nr^. 

P.L. 

of 
Diflf. 

VJb. 

P.L. 

of 

Diflf. 

Kb. 

P.L. 

of 

DIff. 

1 

C           /         // 

O          1        // 

0         /        // 

e       t      01 

1 

8 

Jupiter 

W. 

33    5    5 

SS51 

34  45    7 

2555 

36  25     4 

2559 

38    4  55 

9565 

Autnres 

W. 

29  25  30 

2710 

31     I  57 

26.05 

32  38  44 

2684 

34  15  46 

2675 

Sun 

K. 

42  30  20 

3816 

41     2  13 

28Q4 

39  28  16 

2831 

37  54  29 

2839 

9 

Spica 

W. 

87  55  22 

2579 

89  34  56 

2580 

91    14   19 

2r.88 

92  53  31 

2596 

Mars 

W. 

82  58   19 

2633 

84  36  43 

2630 

86  14  57 

9638 

87  53     0 

2647 

Jupiter 

W. 

4«  22   10 

2596 

48     1   10 

2603 

49  40     1 

2610 

51   18  42 

2618 

An  tares 

W. 

42  22  55 

2660 

44     0  29 

2661 

45  38     1 

2663 

47  15  31 

2665 

Sun 

E. 

30    8  14 

9883 

28  35  33 

2891 

27    3    3 

2900 

25  30  44 

2909 

13 

Sun 

W. 

17  41  :^) 

3220 

19    7  24 

3231 

20  32  57 

3240 

21  58  19 

3251 

a  Ariotis 

E. 

55  35  48 

3082 

54     7  16 

3101 

52  39    8 

3122 

51   11  25 

3143 

Aldebnriiii 

E. 

86  13  33 

2845 

84  40    4 

2858 

83    6  49 

2866 

81  SS  47 

9876 

14 

Sun 

W. 

29    2    7 

3300 

30  26  18 

3311 

31  50  17 

3320 

as  14     5 

1 
3330 

a  Arietis 

E. 

43  59  39 

3268 

42  34  50 

3298 

41   10  36 

3330 

39  46  59 

3365 

Aldebaraii 

E. 

73  51  47 

2925 

72  20    0 

2934 

70  48  24 

2942 

69  16  59 

9952 

15 

Sun 

W. 

40  10  25 

3374 

41  33  11 

3382 

42  55  48 

3390 

44  18  16 

3397 

Aldtibaran 

E. 

61  42  41 

2993 

60  12  20 

3001 

58  42    9 

3009 

57  12    7 

30i:> 

Pollux 

E. 

105  47    3 

3042 

104  17  42 

3048 

102  48  29 

3055 

101   19  24 

3061 

16 

Sun 

W. 

51     8  35 

3431 

52  30  17 

3436 

53  51  53 

3440 

55  13  24 

3446 

Aldebarsn 

E. 

49  43  57 

3046 

48  14  41 

3051 

46  45  31 

3056 

45  16  27 

3060 

Pollux 

E. 

93  55  55 

3091 

92  27  34 

3096 

90  59  19 

3100 

89  31     9 

3104 

17 

Sun 

W. 

61  59  48 

3462 

63  20  55 

3464 

64  41  59 

3465 

m    3    2 

3467  ' 

Aldebaran 

E. 

37  52  17 

3075 

36  23  37 

3078 

34  55     0 

3079 

3S  26  25 

3080 

Pollux 

E. 

82  Jl  30 

3]20 

80  43  45 

3  J  23 

79  \6    3 

3125 

77  48  24 

3126 

Saturn 

E. 

91     1     8 

3051 

89  31  58 

3052 

88    2  50 

3054 

86  as  44 

3055 

18 

Sun 

W. 

72  48    9 

3464 

74    9  13 

3463 

75  30  19 

3460 

76  51  28 

3456 

Pollux 

E. 

70  30  23 

3128 

69    2  47 

3.27 

67  35  10 

3125 

CyG    7  31 

3124 

Saturn 

E. 

79    8  21 

3003 

77  39  14 

3052 

76  10     5 

3049 

74  40  53 

3047 

19 

Sun 

W. 

83  38  17 

3433 

84  59  56 

3427 

S(^  21  42 

3421 

87  43  35 

I 

1 

3413 

«  Arietis 

W. 

23  17  35 

4234 

24  25  29 

4099 

25  35  32 

3982 

26  47  29 

3883 

Pollux 

E. 

58  48  43 

3111 

57  20  47 

3108 

55  52  47 

3103 

54  24  41 

3099 

Saturn 

E. 

67  13  52 

3036 

65  44   11 

30S0 

()4   14  23 

3014 

62  44  27 

1 

3007  ' 

ReguluK 

E. 

94  21  37 

3049 

92  52  25 

3043 

91  23    6 

3037 

89  53  39 

3030 

20 

Sun 

W. 

94  35  19 

3369 

95  58  11 

3a^8 

97  21    15 

3348 

98  44  31 

3336 

1 

a  Arietis 

W. 

33    9    8 

3535 

34  28  54 

3484 

35  49  36 

3438 

37  11     9 

3396 

i 

Pollux 

E. 

47     2  53 

3076 

45  34  14 

3071 

44     5  29 

3066 

42  36  38 

3re2 

Saturn 

E. 

55  12  35 

2967 

53  41  41 

2958 

52  10  3() 

2948 

50  3i»  18 

2938 

Regulus 

E. 

82  24    8 

2990 

80  53  43 

2981 

79  23    6 

2970 

77  52  15 

2959 

21 

Sun 

W. 

105  44  21 

3272 

107     9     5 

3259 

108  34     5 

3244 

109  59  22 

3930 

a  Arietis 

W. 

44    9  5() 

,3223 

45  35  38 

3193 

47     1  56 

3165 

48  28  47 

3138 

Pollux 

E. 

35  11     (i 

3045 

33  41  49 

3044 

32  12  31 

.'^04  4 

30  43  13 

3047  ; 

Saturn 

E. 

42  59  23 

98S0 

41  26  39 

2868 

39  53  39 

QK^5 

38  20  22 

1 

9642 

1 

Regulus 

E. 

70  14  35 

2901 

68  42  18 

2888 

67     9  44 

2875 

65  36  53 

9861 

XVI. 
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GREEIJ  W  lOH  MEAN  TIME. 

LUN 

AR  DISTANCES. 

■ 

8 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 
of 

Difr. 

XVh 

P.L. 

of 

Diff. 

XVIIP*. 

P.L. 

of 

DIflf. 

XXIb. 

P.L. 

of 

DHL 

JiTPITER 

Antares 

Sun 

W. 
W. 

E. 

O          1          // 

39  44  38 

35  5:3    0 

36  20  52 

8570 
9669 
9848 

O          1        tl 

41  24  14 
37  30  22 
34  47  26 

9576 
9665 
3856 

0        /      // 

43    3  42 
39    7  49 
33  14  11 

9583 
9661 
9865 

0     t     II 

44  43    1 
40  45  21 
31  41     7 

S500 
S860 
S873 

'    9 

Spicn 
Mails 
Jupiter 
Antares 

SCN 

W. 
W. 
W. 
W. 

94  32  31 
89  30  51 
52  57  13 
48  52  58 
23  58  37 

9605 
2655 
9696 
9669 
9990 

96  n  19 
91     8  32 
54  35  3:3 
50  30  20 
22  26  43 

9614 
9663 
9633 
2679 
9930 

97  49  55 
.  92  46    2 
56  13  43 
52    7  37 
20  55    2 

9699 
9679 
9641 
9677 
9940 

99  28  20 
94  23  20 
57  51  42 
53  44  48 
19  23  34 

9631  ■ 
9681   i 
9649 
9683 
9951 

13 

Sun 

o  Arietis 
Aldeharnn 

W. 
E. 
E. 

23  23  28 
49  44    7 

80    0  58 

3961 
3165 
9887 

24  48  25 
48  17  16 
78  28  22 

3970 
3189 
9896 

26  13  11 
46  50  54 
76  55  58 

3981 
3214 
9905 

27  37  45 
45  25     1 
75  23  46 

3291 
9940 
9916 

14 

Sun 

a  Arietis 
Aldebonin 

VV. 
E. 
E. 

34  37  42 
38  24    2 
67  45  46 

3338 
9401 
9961 

36  1     9 

37  1  47 
m  14  44 

3348 
3449 
9969 

37  24  25 
35  40  18 
64  43  53 

3358 
3487 
9977 

38  47  30 
34  19  39 
63  13  12 

3366 
3536 
9985 

15 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E, 

45  40  36 
55  42  13 
99  50  27 

3405 
3099 
3068 

47    2  47 
54  12  27 
98  21  38 

3419 
3098 
3074 

48  24  50 
52  42  49 
96  52  57 

3418 
3a')4 
3080 

49  46  46 
51  13  19 
95  24  23 

3494 
3041 
3085 

16 

• 

Sun 

AldebaroD 

Pollux 

W. 
E. 
E. 

56  34  49 
43  47  28 

88    3    4 

3450 
3065 
3108 

57  56    9 
42  18  35 
86  35    4 

3454 
3068 
3119 

59  17  25 
40  49  46 
85    7    9 

3456 
3070 
3115 

60  38  38 
39  21     0 
83  39  18 

3459 
3073  : 
3118 

i 
17 

Sun 

Aldebnran 
Pollux 
Saturn 

W. 
E. 
E. 
E. 

67  24    3 
31  57  51 
76  20  46 
85    4  39 

3468 
3081 
3197 
3056 

68  45    3 
30  29  18 
74  53    9 
83  35  35 

3467 
3081 
3198 
3056 

70    6    4 
29    0  45 
73  25  :33 
82    6  31 

3466 
3081 
3199 
3055 

71  27    6 
27  32  12 

71  57  58 
80  37  26 

3465 
3080 
3199 
.'K»5 

18 

Sun 

Pollux 

Saturn 

W. 
E. 
E. 

78  12  41 
64  39  51 
73  11  38 

3453 
3193 
.')043 

79  33  58 
6.3  12    9 
71  42  19 

3449 
3120 
3039 

80  55  19 
61  44  24 
70  12  55 

3445 
3117 
3035 

82  16  45 
60  16  35 
68  43  26 

3439 
.1114 
3031 

19 

1 

Sun 

a  Arietis 
Pollux 
Saturn 
Regulus 

W. 
W. 
E. 

E. 
E. 

89    5  37 
28     1     6 
52  56  30 
61    14  23 
88  24    4 

3405 
3795 
3095 
3001 
3093 

90  27  48 
29  16  13 
51  28  14 
59  44  1 1 
86  54  20 

3397 
3718 
3091 
9993 
3015 

91  50    8 
30  32  41 
49  59  53 
58  13  50 
85  24  26 

3388 
3649 
3086 
9965 
3007 

93  12  38 
31  50  22 
48  31  26 
56  43  18 
83  54  22 

3379 
3589  1 
3081 
9976 
9999 

20 

Sun 

tt  Arie  is 

Pollux 

Saturn 

Regulus 

W. 
W. 
E. 
E. 
E. 

100    8     1 
38  33  30 
41    7  42 
49    7  47 
76  21  11 

3335 
3.357 
3057 
9997 
9949 

101  31  44 
39  56  36 
39  38  40 
47  36    3 
74  49  54 

3313 
3320 
3053 
9916 
2938 

102  55  41 
41  20  24 
38    9  a3 
46    4    4 
73  18  2.'^ 

3300 
3287 
3049 
2905 
9926 

104  19  53 
42  44  51 
36  40  21 
44  31  51 
71  46  37 

3986 
3954 
3047 
9893 
9913 

21 

1 

1 

Sun 

a  Arietis 

Pollux 

Saturn 

Regulus 

W. 
W. 
E. 
E. 
E. 

111  24  56 
49  56  11 
29  13  58 
36  46  48 
64    3  44 

3914 
3111 
3059 
2828 
9847 

112  50  48 
51  24     7 
27  44  50 
35  12  56 
62  30  17 

3198 
3085 
3060 
2814 
2833 

114  16  59 
52  52  35 
26  15  52 
33  38  46 
60  56  32 

3183 
3060 
3073 
9799 
9818 

115  43  28 
54  21  33 
24  47    9 
32    4  17 
59  22  28 

3167 
3036 
3090  ' 
9785 
9803 

36 
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XVII. 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
5^' 

P.  L. 

P.  L. 

P.L. 

P.L. 

Name  and  Dire< 
of  Ol^jeot. 

Dtion 

Noon. 

of 
DJff. 

m^- 

of 
Dlff. 

Vlh. 

of 
Diff. 

Kb. 

of 
Dlff. 

O            1         $1 

O           /         // 

0           /        II 

• 

O           f         II 

22 

Suif 

w. 

117  10  17 

3150 

118  37  26 

3133 

120    4  .55 

3117 

121  32  44 

3099 

aArietis 

w. 

55  51     1 

3019 

57  20  59 

2989 

58  51  26 

S965 

60  22  22 

3943 

Aldebarar 

vv. 

2>  23    0 

2789 

23  57  42 

2774 

25  32  44 

2758 

27    8     7 

2741 

Saturn 

E. 

30  21)  2!) 

3770 

28  54  22 

2756 

27  18  56 

2741 

25  43  10 

3725 

Regiilii? 

E. 

57  48    4 

2788 

56  13  20 

2772 

54  38  16 

2756 

53    2  51 

2741 

Spica 

E. 

111  32    0 

2825 

109  58    4 

2808 

108  23  46 

2792 

106  49    7 

9775 

23 

Sow 

W. 

128  57  14 

3010 

130  27  14 

299Q 

131  .57  37 

S973 

133  28  23 

! 

2956 

a  Ariel  rs 

W. 

()8    4    4 

283n 

69  37  47 

2814 

71   11  .57 

2793 

72  46  34 

3773 

Alclebani. 

VV. 

.T)  10  31 

2657 

36  48  11 

2640 

38  26  12 

2623 

40    4  36 

3605 

Re^iiliis 

E. 

45    0  23 

9658 

43  22  46 

2641 

41  44  47 

2624 

40    6  25 

9607 

Spica 

E. 

J)8  50  1!) 

2689 

97  13  25 

2672 

95  36    7 

2655 

93  58  2() 

3638 

M^RS 

E. 

10()  22    8 

2698 

104  45  25 

2681 

103    8  19 

2663 

101  30  49 

3645 

24 

Aldebarnn 

VV. 

48  22  34 

2518 

50    3  22 

2501 

51  44  34 

2485 

53  26    9 

3467 

Regiiliis 

E. 

31  48  40 

25*12 

30    7  57 

2504 

28  26  50 

2488 

26  45  20 

3471 

Spica 
Mars 

E. 

85  44    9 

2i51 

84     4     6 

2534 

82  23  40 

2517 

80  42  .50 

9500 

E. 

93  17  14 

2555 

91  37  17 

2538 

89  56  56 

3520 

88  1()  10 

9509 

2. 

Aldebaran 

W. 

62    0    3 

2384 

63  44    0 

2368 

65  28  20 

2353 

67  13    2 

9337 

Spica 

E. 

72  12  57 

2420 

70  29  51 

2405 

m  46  24 

2391 

{]7    2  36 

9377 

Mars 

E. 

79  46  15 

2417 

78    3    4 

2401 

76  19  30 

2384 

74  35  .33 

9369 

Jupiter 

E. 

115  15  23 

2419 

113  32  16 

2403 

111  48  46 

2387 

110     4  .53 

2371 

26 

Aldebaran 

VV. 

76     I  57 

2367 

77  48  45 

2254 

79  35  52 

2241 

81  23  18 

9229 

Pollux 

VV. 

32  44     1 

2419 

34  27    9 

2391 

36  10  5() 

2367 

37  ,55  18 

2346 

Saturpt 

W. 

23  28  24 

2257 

25  15  27 

2243 

27     2  51 

2-229 

28  50  35 

9-316 

Spica 

E. 

58  18  42 

2313 

56  33     1 

230-3 

54  47     4 

2301 

53    0  52 

9-282 

Mars 

E. 

()5  50  20 

22:»6 

64     4  15 

2283 

62  17  50 

2270 

60  31     6 

9258 

Jupiter 

E. 

101    19  58 

2299 

99  33  57 

2-285 

!)7  47  36 

2273 

96    0  57 

9261 

Aiitnres 

E. 

104   11  56 

0325 

102  2()  33 

2311 

lUO  40  50 

2298 

98  54  47 

2-385 

27 

Aldebaran 

VV. 

00  24  42 

2177 

92  13  44 

2108 

94     3     0 

2160 

95  .52  28 

j 

2152 

1 

Pollux 

W. 

^i\  44  12 

2Q60 

48  31    11 

2-247 

50  18  29 

2-334 

52     6     6 

2233 

1 

Saturn 

VV. 

37  53  38 

2163 

39  43     1 

2154 

4 1  3  i  38 

2145 

43  22  28 

2138 

Spica 

E. 

44     6  44 

2347 

42  19  26 

2J43 

40  .32     2 

-3-341 

38  44  35 

2240 

Mars 

E. 

51  33    9 

2204 

49  44  47 

2195 

47  5(;   12 

21bC 

4(i    7  24 

2179 

1 

Jupiter 

E. 

87     3  24 

2207 

85  15    7 

2198 

83  2(?  37 

2190 

81  37  54 

2182 

Antares 

E. 

90    0  15 

2>3I 

88  12  34 

22-23 

^ij  24  40 

2-315 

84  3(;  ,35 

2-308 

'.'8 

Pollux 

VV. 

61     7  58 

2179 

62  56  57 

2173 

64  46     5 

2168 

(;6  35  21 

2164 

' 

Saturn 

VV. 

52  34  K; 

2107 

54  25    4 

2103 

5()  15  58 

2099 

58     c;  ,58 

2097 

Regulus 

W. 

24  54  35 

2126 

26  44  54 

2122 

28  35  20 

2118 

30  25  .52 

3115 

Mars 

E. 

37     0  50 

2151 

35  11     8 

2147 

33  21  20 

2144 

31  31  28 

9142 

.lUPlTER 

E. 

72  31  40 

2153 

70  42     1 

214H 

68  52  15 

2144 

67     2  23 

2141 

All  tares 

E. 

75  33  43 

2181 

73  44  47 

217a 

71  55  46 

2175 

70     6  4  1 

2174 

2J» 

Pollux 

VV. 

75  42  58 

215.1 

77  32  37 

2152 

79  22   18 

2153 

81   11  .56 

9154 

Saturn 

VV. 

()7  22  47 

2091 

69  14     0 

2(»yi 

71     5   13 

•2092 

72  ,5()  24 

2094 

Re^ulus 

VV. 

39  39  30 

2107 

41  30  19 

2107 

43  21     7 

2109 

45  11  .53 

9110 

1 

Jupiter 

E. 

57  52  21 

2137 

56    2  19 

2138 

54   12  18 

2140 

52  22  20 

9142 

1 

Antares 

E. 

61     1     8 

2178 

59  12    7 

2182 

57  23  12 

2186 

55  34  24 

SI9I 

XVIII. 
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GREENWICH  MEAN  TIME, 


LUNAB  DISTANCES. 


O 

o  a 

ft 


23 


23 


24 


25 


Name  and  Directiou 
of  Object. 


26 


27 


28 


29 


Sun  W. 

a  Arietw  W. 

Aideburaii  W. 

Satdrn  E . 

Keguliis  E . 

Spica  E . 

SUN^  W. 

otArietis  W. 

Aldcl)aran  W. 

Re^iihis  E  . 

Spicn  E . 

Mars  E  . 

Aldebnrnii  W. 

Rcgiilus  E  . 

Spica  E  . 

Mars  E  . 

Aldebnran  W, 

Spicn  E  . 

Mars  E  . 

Jupiter  E  . 

Aldebarnn  \V. 

Pollux  VV. 

Saturn  W. 

Spica  E  . 

Mars  E  . 

Jupiter  E  . 

Antiires  E  . 

Aldebanui  W. 

Pollux  W. 

Saturn  W. 

S[Hca  E  . 

Mars  E  . 

Jupiter  E  . 

Antares  E  . 

Pollux  W. 

Saturn  W. 

Rcgnlus  W. 

Mars  E  . 

Jupiter  E  . 

Antares  E  . 

Pollux  W. 

Saturn  W. 

Regulus  VV. 

Jupiter  I'  . 

Antares  E . 


Midnight. 


a         I       ti 

123  0  55 
61  53  46 

28  43  52 

24  7  3 
51  27    5 

105  14    6 

134  59  31 
74  21  37 
41  43  24 

38  27  39 
92  20  22 
99  52  55 

55    8    8 

25  3  26 
79  I  37 
86  34  59 

68  58    7 

65  18  28 

72  51   14 

108  20  37 

83  11     2 

39  40  11 
30  38  38 
51   14  26 

58  44  4 
94  14  0 
97    8  2() 

97  42  8 
53  51  0 
45  12  29 
3()  57  7 
44  18  25 
7!)  48  59 

82  48  19 

68  24  43 

59  58  2 
32  1()  29 

29  41  38 
65  12  27 
Gd   17  34 

83  1  33 
74  47  32 
47  2  37 
50  32  25 
53  45  43 


P.L. 

of 

Diff. 


3083 
99Q0 
27-25 
27J0 
2724 
2758 

09.18 
2753 
25e8 
2590 
26-20 
2627 

2450 
2455 
2484 
2485 

2322 
2363 
2354 
2356 

2218 
2326 
2204 
2273 
2345 
2249 
2273 

2145 
2212 
2131 
2241 
2172 
2174 
2-201 

2160 
2094 
2112 
2141 
2139 
2173 

2156 
2096 
2113 
2145 
2197 


P.L. 

XV^' 

of 

Diff. 

O          1        II 

124  29  27 

3064 

63  25  39 

2898 

30  19  59 

2708 

22  30  36 

2695 

49  50  57 

2708 

ia3  38  43 

2741 

136  31     2 

2919 

75  57    7 

2733 

43  22  36 

2571 

36  48  30 

2572 

90  41  54 

2603 

98  14  37 

2609 

56  50  31 

2433 

23  21     9 

2439 

77  20     1 

2467 

84  53  24 

2467 

70  43  34 

3309 

63  34     0 

3349 

71     6  33 

2339 

106  35  59 

2341 

84  59    3 

2206 

41  25  32 

3308 

32  26  59 

2193 

49  27  47 

2265 

56  5()  44 

2235 

92  26  45 

2238 

95  21  47 

2262 

99  31  59 

2138 

55  42    9 

2202 

47    2  41 

2124 

35    9  40 

2243 

42  29  15 

21G5 

77  59  53 

2168 

80  59  53 

2194 

70  14  11 

2157 

61  49  10 

2092 

34    7  10 

2109 

27  51  37 

2141 

GS  22  28 

2138 

m  28  26 

2173 

84  51     7 

2158 

76  38  37 

2099 

48  53  17 

2115 

48  42  34 

2149 

51  57   11 

2-204 

xvmh. 


125  58  21 
64  58  0 
31  56  28 

20  53  49 

48  14  28 
102    2  58 

138    2  57 

77  a3    3 

45  2  11 
35    8  57 

89  3  3 
96  35  54 

58  33  18 

21  38  30 

75  38  2 
83  11  25 

72  29  21 

61  49  12 

69  21  30 

104  50  59 

86  47  21 
43  II  20 

34  15  37 

47  40  56 
55    9    8 

90  39  14 
93  34  52 

101  22  0 
57  30  33 

48  53  4 
33  22  16 
40  39  55 

76  10  37 
79  11  17 

72    3  44 

63  40  21 

35  57  55 
26  1  41 
61  32  27 

64  39  18 

86  40  38 

78  29  37 
50  43  53 

46  52  49 
50    8  50 


P.L. 

of 

Diff. 


3047 
8877 
8691 
8679 
9692 
9724 

8901 
2713 
8553 
8555 
8585 
8591 

8417 
8434 
8453 
8450 

8894 
8337 
8384 
8337 

8196 
8290 
3183 
3258 
3224 
8327 
8251 

8133 
8194 
8118 
2247 
8159 
8168 
8189 

8155 
8091 
8108 
3142 
8137 
8174 

8161 
3103 
2118 
8153 
2214 


XXP>- 


P.L. 

of 

Diff. 


/' 


127  27  36 
m  30  48 
33  33  20 
19  16  41 
46  37  37 

100  26  50 

139  35  15 
79  9  25 
46  42  10 
a3  29  0 
87  23  48 
94  56  46 


60  16  29 

8401 

19  55  30 

8410 

73  55  41 

8438 

81  29    2 

9433 

74  15  29 

60  4  6 

67  36  5 

103  5  39 

88  35  54 

44  57  34 

36  4  30 

45  53  54 
53  21  16 
88  51  27 
91  47  41 

103  !2  10 
59  19  10 
50  43  36 
31  34  58 
38  50  26 
74  21  12 
77  22  33 

73  53  20 
65  31  34 

37  48  42 
24  II  46 
59  42  24 
62  50  12 

88  30  4 
80  20  32 
52  34  25 
45  3  10 
48  20  43 


S038 
8855 
8675 
8665 
8675 
8707 

8883 
9694 
9535 
9538 
9568 
9573 


9861 
9384 
9310 
9313 

9186 
9974 
9173 
9259 
9214 
3816 
8841 

8187 
3186 
8113 
8854 
8155 
8157 
8185 

8153 
8081 
3107 
3144 
8137 
8176 

8165 
3107 
3131 
8158 
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AT  GREENWICH  APPARENT  NOON. 


• 

4 

9 

■*» 

« 

5 

^ 

o 

« 

9 

.a 

V4 

o 

o 

0% 

^ 

ce 

d 

P 

« 

Thur. 

1 

Frid. 

2 

Sat. 

3 

SUN. 

4 

Mon. 

5 

Tue8. 

6 

Wed. 

7 

Tliur. 

8 

Frid. 

9 

Sat. 

10 

SUN. 

11 

Mon. 

12 

Tiies. 

13 

Wed. 

14 

Tliur. 

15 

Frid. 

16 

Sat. 

17 

SUN. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

SUN. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Tliur. 

29 

Frid. 

30 

Sat. 

31 

SUN. 

32 

THE  SUN'S 


Apparent 
Right  Asconsion. 


h   m    fl 

22  51  19.75 

22  55  3.75 

22  58  47.28 

23  2  30.36 
23  6  13.03 
23  9  55.30 

23  13  37.18 

23  17  18.70 

23  20  59.87 

23  24  40.71 

23  28  21.23 

23  32  1.46 

23  35  41.41 

23  39  21.09 

23  43  0.52 

23  46  39.72 

23  50  18.71 

23  53  57.51 

23  57  36.13 

0  1  14.59 

0  4  52.91 

0  8  31.12 

0  12  9.24 

0  15  47.30 

0  19  25.31 

0  23  3.29 

0  26  41.27 

0  30  19.27 

0  33  57.32 

0  37  35.44 

0  41  13.66 

0  44  51  99 


Diff.  for 
1  Hour. 


H 

9.344 
9.3-^4 
9  305 

9.287 
9.270 
9.253 

9.237 
9.222 

9.208 

9.195 
9.182 
9. 1 70 

9.159 
9.148 
9.130 

9.130 
9.121 
9.113 

9.100 
9.100 
9.094 

9.000 
9.087 
9.085 

9.0S3 
9.083 
9.083 

9.085 
9.087 
9.000 
9.094 

9.100 


Apparent 
Dooliiialioii. 


s. 


// 


s. 

N. 


7  17  48.8 

6  54  54.1 

6  31  53.5 

6  8  47.3 

5  45  36.1 

5  22  20.1 

4  58  59.7 

4  35  35.4 

4  12     7.6 

3  48  36.5 

3  25     2.6 

3  1  26.2 

2  37  47.8 

2  14     7.7 

1  50  26.5 


1  26 
1  3 
0  39 


44.5 

2.0 

19.3 


0 
0 
0 


15  36.9 

8     4.8 
31  45.4 


0  55  24.7 

1  19  2.3 

1  42  37.8 

2  6  10.8 
2  29  41.0 

2  53  8.1 

3  16  31.8 

3  39  51.6 

4  3  7.4 
4  26  18.8 

N.  4  49  25.4 


Diff.  for 
I  Hour. 


+57.15 
57.40 
57.64 

+57.86 
58.07 
58.2(J 

+58.43 
58.50 
58.73 

+58.85 
58.96 
59.05 

+59.13 
59.19 
59.24 

+59.27 
59.28 
59.27 

+59.25 
59.22 
59.17 

+59. 1 1 
59.03 
58.93 

+58.82 
58.70 
58.56 

+58.4  I 
58.25 
58.07 

57.88 


Seun 
dianioler. 


// 


6  10.25 

6  10  00 

6  9.74 

6  9.49 

6  9.23 

6  8.97 

6  8.70 

6  8.44 

6  8.17 

6  7.91 

6  7.64 

6  7.38 

6  7.11 

6  6.85 

6  6.58 

6  6.31 

6  6.04 

6  5.78 

6  5.51 

6  5.24 

6  4.97 

6  4.70 

6  4.43 

6  4.16 

6  3.89 

6  3.62 

6  3.34 


6 
6 
6 
6 


3.06 

2.78 
2.50 
2.22 


Sidereal 
Time  of 
Seiui- 
tliamett^r 
Pasaint; 
Meridian 


65.38 
65.31 
65.24 

65.17 
65.11 
65.05 

65.00 
64  94 
64.89 

64.84 
64.80 
64.75 

64.71 
64.67 
64.64 

64.61 
64.58 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.47 

64.47 
64.47 
64.47 

64.47 
64.48 
64.49 
64.51 


+57.07     16     1.94!  64.52 


Eqiiatiuu  of 

Time, 

to  be 

A  dded  to 

Apparent 

Time. 


ni        H 

12  24.98 
12  12.45 
11  59.46 

11  46.03 
11  32.18 
11    17.94 

1 1  3.30 
10  48.30 
10  32.97 

10  17.31 

10     1.31 

9  45.02 

9  28.46 
9  11.64 
8  54.57 

8  37.27 
8  19.75 
8     2.05 

7  44.17 
7  26.12 
7     7.94 

6  49.65 
6  31.28 
6  12.83 

5  54.32 
5  35  79 
5  17.27 

4  58.78 
4  40  34 
4  21.96 
4     3.67 

3  45.50 


Diff.  for 
1  H6ar. 


0.51 1 
0.531 
0.550 

0..%8 
0.5^5 
0.601 

0.617 
0.632 
0.646 

0.659 
0.672 
0.684 

0.695 
0.7C6 
0.715 

0.724 
0.733 
0.74! 

0.748 
0.754 
0.760 

0.764 
0.767 
0.769 

0.771 
0.771 
0.771 

0.769 
0.767 
0.764 
0.760 

0,754 


NOTR.— The  mean  time  of  aeraidiaraoter  pa.s.sinjr  may  be  fonnd  by  snbtractinff  0«.18  from  the  sidereal  time. 

The  aiffn  +  prefixed  to  the  hourly  chan»5e  of  declination  indicates  that  south  declinations  arc  docreasing; 
north  declinations,  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

• 
M 

I 

9 

ja 

«a 
V. 
O 

>. 

eS 

1         P 

1 

• 

1 

« 

o 

1 

BqoAtioD  of 

Time, 

to  be 
Sabtract'Cd 

from 
Mean  Time. 

Diflf.  for 
1  Hour. 

Sidereal 

Time, 

or 

Right  Aaceuaion 

of 

Mean  8iin. 

Apparent 
Right  Ascension. 

Diflf.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

;  Tluir. 

h     m 

22  51 

17.82 

8 

9.34r3 

0 

O            /           // 

S.     7  18     0.7 

+57  J  6 

m       8 

12  25.07 

8 

0.511 

h      m       a 

22  38  52.75 

Frid. 

2 

22  55 

1.85 

9.325 

6  55     5.8 

57.4 1 

12   12.55 

0.531 

22  42  49.30 

Sat. 

3 

22  58 

45.42 

9.306 

6  32     5.0 

57.65 

11   59.56 

0..550 

22  46  45.86 

'  SUN. 

4 

23     2  28  54 

9.288 

6     8  58  7 

+57.87 

11  46.13 

0.568 

22  50  42.41  : 

Mon. 

5 

23     6 

11.25 

9.271 

5  45  47.3 

58.08 

11  32.29 

0.585 

22  54  38.96 

Tues. 

6 

23     9 

53.56 

9.255 

5  22  31.1 

58.27 

11   18.05 

0.601 

22  58  35.51 

1 

Wed. 

7 

23  13 

35.48 

9.239 

4  59  10.5 

+58.44 

11     3.41 

0.617 

23     2  32.07 

Thur. 

8 

23  17 

17.04 

9.224 

4  35  46.0 

58.G0 

10  48.42 

0.6.32 

23     6  28.62 

Frid. 

9 

23  20 

58.25 

9.210 

4  12  17.9 

58.74 

10  33.08 

0.646 

23  10  25.17  ; 

,  Sat. 

10 

23  24 

39.13 

9.197 

3  48  46.6 

+58.86 

10  n.4i 

0.659 

•  23  14  21.72 

SUN. 

11 

23  28 

19.69 

9.184 

3  25  12.4 

58.97 

10     1.41 

0.672 

23  18  18.28  1 

Mon. 

12 

23  31 

59.96 

9.172 

3     4  35.8 

59.06 

9  45.13 

0.684 

23  22   14.83  ! 

Tues. 

13 

23  35 

39.95 

9.I6I 

2  37  57.1 

+59.14 

9  28.57 

0.695 

23  26  11.38 

Wed. 

14 

23  39 

19.68 

9.150 

2  14  16.8 

59.20 

9   11.75 

0.706 

23  30     7.93 

Thur. 

15 

23  42 

59.16 

9.141 

1  50  35.3 

59.25 

8  54.68 

0.715 

23  34     4.48 

Fiid. 

16 

23  46 

38.41 

9.132 

1  26  53.0 

+59.28 

8  37.38 

0.724 

23  38     1.03 

Sat. 

17 

23  50 

17.44 

9.123 

1     3  102 

59.29 

8  19.85 

0.733 

23  41  57.59 

SUN 

18 

23  53 

56.28 

9.115 

0  39  27.2 

59.28 

8     2.14 

0.741 

23  45  54.14  1 

i 

Mon. 

19 

23  57 

34  95 

9.106 

S.     0  15  44.5 

+59.26 

7  44.26 

0.748 

23  49  50.69 

1  ues. 

20 

0     1 

13.46 

9.102 

N.    0     7  57.5 

59.23 

7  26.22 

0.754 

23  53  47.24 

Wed. 

21 

0     4 

51.83 

9.000 

0  31  38.4 

59.18 

7     8.03 

0.760 

23  57  43.80 

Thur. 

22 

0     8 

30.09 

9.092 

0  55  18.0 

+59.12 

6  49.74 

0.764 

0     1  40.35 

Frid. 

23 

0  12 

8.26 

9.089 

1   18  55.9 

59.04 

6  31.36 

0.767 

0     5  36.90  I 

Sat. 

24 

0  15 

46.36 

9.087 

1  42  31.7 

58.94 

6  12.91 

0.769 

0     9  33.45  1 

1 

^  SUN 

25 

0  19 

24.41 

9.085 

2     6     5.0 

+58.83 

5  54.40 

0.771 

1 
0  13  30.01 

Mon. 

26 

0  23 

2.43 

9.085 

2  29  35.5 

58.71 

5  35.87 

0.771 

0  17  26.56 

Tues. 

1 

27 

0  26 

40.46 

9.085 

2  53     2.9 

58.57 

5  17.35 

0.771 

0  21  23.11 

Wed. 

28 

0  30 

18.51 

9.087 

3  16  26.9 

+58.42 

4  58.85 

0.769 

0  25  19.66 

Thur. 

29 

0  33 

56.61 

9.089 

3  89  47.1 

58.26 

4  40.40 

0.767 

0  29  16.21 

Frid. 

30 

0  37 

34.78 

9.092 

4     3     3.2 

58.08 

4  22.02 

0.764 

0  33  12.76 

Sat. 

31 

0  41 

13  04 

9.00(> 

4  26  14.9 

57.89 

4     3.72 

0.760 

0  37     9.32 

SUN 

32 

a  44 

51.42 

9.102 

N     4  49  21.8 

+57.68 

3  45.55 

at  for  apparent  i 
that  south  decl 

0.754 

0  41     5.87 

XOTE.— 

TUoi 

The 

aro<l 

scuiidianieter  for  nu 
sign  -f  prciixe<l  to  t 
ecreaeiug;  nortli  «!* 

ail  noon  IT 
K'  hourly 
tliii.itioiis 

lay  bo  nssnnicd  tlio  s 
clianp'  of  iliM-linntioi 
,  iiK'n-aftin;;. 

amc  as  th 
indiiat'-s 

loon. 
inatious 

1 

Diff.  for  1  hour, 

+  9-.8565. 
(Table  ITT.) 
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AT  GREENWICH  MEAN  NOON. 

• 

g 

• 

THE  SUN'S 

« 
A 

o 

o 

TRUE  LONGITUDE. 

Diff.  for 
1  Hour. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

1 

-K 

V 

1 

2 
3 

61 
62 
63 

341  23     9.9 

342  23  16.8 

343  23  22.1 

23   14' 7 
23  21.5 
23  26.7 

15o!:V2 
150.25 
150.18 

+  0.'55 
0.57 
0.55 

9.99JS2904 
9.9964029 
9.9965168 

+46.5 
47.1 
47.7 

h      m       B 

1  20  53.96 
1   16  58.05 
1   13     2.14 

4 
5 
6 

64 
65 
66 

344  23  25.8 

345  23  28  0 

346  23  28.5 

23  30.3 
23  32.4 
23  32.8 

150.12 
150.05 
1 49.98 

-f  0.51 
0.43 
0.34 

9.9966320 
9.9967483 
9.9968656 

+48.2 
46.7 
49.0 

1     9     6.23 
1     5  10.33 
1      1   14.42 

7 
8 
9 

67 

68 
69 

347  23  27.4 

348  23  24.6 

349  23  20.2 

23  31.6 

23  28.7 
23  24.2 

149.91 
149.85 

149.78 

+  0.23 
-f  0.10 
-  0.05 

9.9969836 
9.9971022 
9.9972212 

+49.3 
49.5 
49.6 

0  57   18.51 
0  53  22.61 
0  49  26.71 

10 
11 
12 

70 
71 
72 

350  23   14.1 

351  23     6.1 

352  22  56.2 

23  18.0 
23   10.0 
23     0.0 

149.71 
1 49.03 
149.55 

-  0.18 
0.31 
0.43 

9.9973404 
9.9974598 
9.9975794 

+49.7 
49.8 
49.9 

0  45  30.80 
0  41  34.89 
0  37  38.98  1 

13 
14 
15 

73 
74 
75 

353  22  44.3 

354  --22  30.4 

355  22  14.5 

22  48.0 
22  34.0 
22   18.0 

149.47 
149.38 
149.29 

-  0.53 
0.60 
0.65 

9.9976991 

9.9978188 
99979385 

+49.9 
49.9 
49.9 

0  33  43  08 
0  29  47.17 
0  25  51.26 

16 
17 

18 

76 

77 
78 

356  21  56.4 

357  21  36.1 

358  21   13.5 

21   59.9      149.19 
21  39.5      149.10 
21    16.8       149.01 

-  0.66 
Q.65 
0.60 

9.9980583 
9.9981782 
9.9982982 

ft 

+49.9 
50.0 
50.1 

0  21  55.35 
0   17  59.45 
0  14     3.54 

19 
20 
21 

79 
80 
81 

359  20  48.6 

0  20  21.4 

1  19  51.8 

20  51.8      148.9'^ 
20  24.5      148.82 
19   54.9       148.73 

-  0.52 
0.42 
0.31 

9.9984183 
9.9985387 
9.9986595 

+50.2 
.50.3 
50.5 

0  10     7.63 
0     6  11.73  ; 

I    0      2   15.83/ 
J  23    58   19.  92^ 

22 
23 
24 

82 
83 

84 

2  19  19.9 

3  18  45.8 

4  18     9.5 

19  22.9 

18  48.7 
18  12.3 

148.63 
148.54 
148.44 

-  0.19 

-  0.06 
-f  0.07 

9.9987809 
9.9989029 
9.9990255 

+50.7 
51.0 
51.2 

23  54  24.01 
23  50  28. 1 1 
23  46  32.21  | 

25 
26 
27 

85 
86 

87 

5  17  30.9 

6  16  50,1 

7  16     7.1 

17  33.6 
16  52.7 
16     9.7 

148.35 
148.25 
148.16 

-h  0.18 
0.29 
0.36 

9.9991488 
9.9992728 
9.9993975 

+51.5 
51.8 
52.1 

23  42  36.30 
23  38  40.39 

23  34  44.48 

28 
29 
30 
31 

88 
89 
90 
91 

8  15  22.1 

9  14  35.1 

10  13  46.3 

11  12  55.5 

15  24.6 
14  37.5 
13  48.6 
12  57.7 

148.08 
148.00 
147.92 
147.84 

+  0.42 
0.45 
0.45 
0.41 

9.9995230 
9.9996492 
9.9997759 
9.9999031 

+52.4 
52.7 
52.9 
53.1 

23  30  48.58 
23  26  52.67  ' 
23  22  56.76 
23  19     0.86 

32 

92 

12  12     2.8 

12     4.9  i   147.77 

+  0.34 

0.0000307 

+53.2. 

23  15     4.96 

Not 

the 

numbers  in  ooliimn 
mean  equinox  of  Jiu 

A  correspond  to  the  tn 
Quary  0«*.0. 

le  equinox  of  \ 

he  date;  in  colui 

nnV,  to 

1 

Diff.  for  1  Hour. 

—  9«.8296. 
(Table  IT.) 
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GREENWICH  MEAN  TIME. 

• 

6 

THE  MOON'S 

1 

SEMIDIAMETER. 

HORIZONTAL 

.  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight. 

Noon. 

Diflf.  for 
1  Hour. 

Miiliiigbt. 

Diflf.  for 
1  Honr. 

Meridian  of 
Groouwicb. 

Diflf.  for 
1  Hour. 

1 
Noon, 

1 

16  28.0 

16  26.' 1 

60  19.3 

-0.45 

60'  12.3 

-o!70 

h       in 

15  25.3 

m 
2.24 

<1 
18.5 

2 

16  23.4 

16  20.1 

60     2.4 

0  !)2 

59  50.2 

1.10 

16   19.3 

2.27 

19.5 

3 

16  16.2 

16  11.9 

59  36.0 

1.25 

59  20.3 

J. 36 

17  14.2 

2.31 

20.5  i 

4 

16     7.4 

16    2  6 

59     3.5 

-1.43 

58  46.0 

-1.48 

18     9.9 

2.33 

21.5  , 

5 

15  57.7 

15  52.8 

58  28.1 

1.50 

58  10.0 

1.50 

19     5.8 

2.32 

22.5  ; 

6 

15  47.9 

15  43,0 

57  52.0 

1.49 

57  34.2 

l;47 

20     1.2 

2.28 

23.5 

7 

15  38.3 

15  33.7 

57  16.8 

-1.43 

56  59.9 

-1.39 

20  55.1 

2.21 

24.5 

8 

15  29.2 

15  24.9 

56  43.5 

1.35 

56  27.6 

1.30 

21  46.9 

2.11 

25  5 

9 

15  20.7 

15  16.7 

56  12.3 

1.25 

55  57.6 

1.20 

22  36.2 

2.00 

26.5 

10 

15  12.9 

15     9.2 

55  43.4 

-1.15 

55  29.9 

-I.IO 

23  23.1 

1.91 

27.5 

11 

15     5.7 

15    2.4 

55  17.0 

1 .05 

55     4.8 

0.99 

6 

28.5 

12 

14  59  2 

14  56.3 

54  53.3 

0.92 

54  42.7 

0.85 

0    7.9 

1.83 

29.5 

13 

14  53,7 

14  51.3 

54  33.0 

-0.77 

54  24.3 

-0,67 

0  51.1 

1.78 

0.2 

14 

14  49.3 

14  47  6 

54  16,9 

0.57 

54  10.7 

0.45 

1  33.4 

J. 75 

1.2 

15 

14  46.4 

14  45.5 

54     6.0 

0.33 

54     2.9 

-0.18 

2  15.5 

J. 76 

2.2 

16 

14  45.2 

14  45.3 

54     1.6 

-0.03 

54    2.2 

+0.14 

2  57.9 

1.79 

3.2 

17 

14  46.1 

14  47.4 

54     4.9 

+0.32 

54     9  8 

0.50 

3  41.4 

1.85 

4.2 

18 

14  49.3 

14  52.0 

54  17.0 

0.70 

54  26.6 

0.90 

4  26.4 

1.91 

5.2 

19 

14  55.2 

14  59.1 

54  38.6 

+  1.10 

54  53.0 

+  1.31 

5  13.3 

2.00 

6.2  i 

20 

15     3.7 

15     9.0 

55     9.9 

1.51 

55  29.2 

1.70 

6     2.3 

2.09 

7.2  1 

21 

15  14.9 

15  21.3 

55  50.7 

1.88 

56  14.4 

2.05 

6  53.3 

2.16 

8.2 

22 

15  28.2 

15  35.6 

56  39.8 

+2.18 

57     6.7 

+2.29 

7  46.0 

2.22 

9.2 

23 

15  43.2 

15  51.0 

57  34.8 

2.37 

58     3.5 

2.40 

8  39.7 

2.25 

10.2 

24 

15  58.9 

16     6.5 

58  32.3 

2,38 

59     0.5 

2.30 

9  33.9 

2.26 

11.2 

1 

25 

16   13.9 

16  20.7 

59  27.5 

+2.17 

59  52.5 

+  1.98 

10  28.2 

2.26 

12.2 

26 

16  26.8 

16  32.0 

60  15.0 

1.74 

60  34.2 

1.44 

11  22.4 

2.26 

13.2 

27 

16  36.2 

16  39.2 

60  49.6 

1.10 

61     0.6 

+0.73 

12  16.8 

2.27 

14.2 

:  28 

16  41.0 

16  41.5 

61     7.1 

+0.35 

61     8.9 

-0.05 

13  11.6 

2.30 

15.2 

29 

16  40.7 

16  38.7 

61     5.9 

-0.43 

60  58.5 

0.79 

14     7.4 

2.34 

16.2 

30 

16  35.5 

16  31.4 

60  47.0 

1.12 

60  31.7 

1.40 

15     4.1 

2.39 

17.2 

31 

16  26.4 

16  20.7 

60  13.4 

1.C3 

59  52.6 

1.81 

16     1.7 

2.41 

18.2 

1 

32 

1 

16   14.5 

16    8.0 

59  29.9 

-1.94 

59     6.0 

-2.02 

16  59.5 

2.40 

19.2  1 
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GREENWICH  MEAN  TIME. 

TTTK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsceDsioii. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diff  for 
1  Minute. 

TH 

URSDi 

\.Y  1. 

SATURDAY  3. 

• 

h     m      a 

8 

O            f          It 

It 

b    m      8 

B 

O         f         ir 

// 

0 

13  30  57.55 

3.3101 

S.  4    9  55.3 

19.664 

0 

15  22  5:138 

3.3613 

S.13  19  13.7 

9.743 

1 

13  l\S  16.17 

2.3106 

4  22  34.3 

13.634 

1 

15  25  15.10 

3.3626 

13  28  55.6 

9.653 

2 

13  35  34.82 

3.31  IS 

4  35  11.4 

13.603 

2 

15  27  36.90 

3.3640 

13  38  32.1 

9.569 

3 

13  37  53.51 

3.3117 

4  47  46.6 

12.570 

3 

15  29  58.78 

2.3654 

13  48     3.1 

9.471 

4 

13  40  12.23 

S.3I33 

5    0  19.8 

12..'^)6 

4 

15  32  20.75 

2..3668 

13  57  28.6 

9.379 

5 

13  42  30.99 

3.3129 

5  12  50.9 

13.500 

5 

15  34  42.80 

2.3689 

14     6  48.6 

9.2b« 

fi 

13  44  49.78 

3.3  J  35 

5  25  19.8 

13.463 

(i 

15  37    4.93 

2.3696 

14  Ki    2.9 

9.191 

7 

13  47    8.61 

2.3142 

5  37  46.5 

12.425 

7 

15  39  27.15 

2.3710 

14  25  11.5 

9.096 

8 

13  49  27.49 

3.3150 

5  50  10.8 

12.385 

8 

15  41  49.45 

2.3793 

14  34   14.4 

9.000 

9 

13  51  46.41 

9.3157 

6    2  32.7 

13.344 

9 

15  44  11.83 

2.3737 

14  43  11.5 

8.902 

10 

13  54     5.37 

S.3I64 

6  14  52.1 

13.303 

10 

15  46  34.29 

9.37.')0 

14  52    2.7 

8.804 

]] 

13  5(S  24.38 

8.3172 

6  27     8.9 

12.257 

11 

15  48  56.83 

2.3763 

15    0  48.0 

8.706 

12 

13  58  43.44 

3,3181 

6  39  22.9 

12.21 1 

12 

15  51    19.45 

■    2.3777 

15    9  27.4 

8.607 

13 

14     1     2.55 

3.3189 

6  51  34.2 

13.165 

13 

15  53  42.15 

2.3790 

15  18    0.8 

8.50C 

14 

14     3  21.71 

2.3198 

7    3  42.7 

12.117 

14 

15  56    4.93 

2.3809 

15  26  28.1 

8.403    1 

15 

14     5  40.m 

3.3207 

7  15  48.2 

12.067 

15 

15  58  27.78 

2.3815 

15  34  49.2 

8.301    i 

16 

14     8    0.19 

3.3217 

7  27  50.7 

12.017 

16 

16    0  50.71 

2..3828 

15  43     4.2 

8.198 

17 

14  10  19.52 

2.32-36 

7  39  50.2 

11.965 

17 

16    3  13.72 

2.3841 

15  51   13.0 

8.094 

18 

14   12  38.90 

Q.32X> 

7  51  46.5 

11.919 

18 

16    5  36.80 

2.3853 

15  59  15.5 

7.9^9 

19 

14  14  58.34 

2.3246 

8    3  39.6 

11.857 

10 

16    7  59.95 

2.38C5 

16    7  11.7 

7.884    ! 

20 

14   17  17.85 

3.32.07 

8  15  29.4 

11.801 

20 

16  10  23.18 

9  3877 

16  15     1.6 

7.778    ' 

21 

14   19  37.42 

3.3267 

8  27  15.7 

11.742 

21 

16  12  46.48 

2.3889 

16  22  45.1 

7.671 

22 

14  21  57.05 

2.3377 

8  38  58.5 

11.684 

22 

16  15    9.85 

2.3900 

16  30  22.1 

7.562 

23 

14  24  1().75 

2.3288 

RIDA1 

S.  8  50  37.8 
I  2. 

11.626 

23 

16  17  33.28 
SI 

2.3911 

JNDA^ 

S.  16  37  52.6 
^  4. 

7.455 

1 

0 

14  26  36.51 

2.3399 

S.  9    2  13.6 

11.565 

0 

16  19  56.78 

2.3992 

S.16  45   16.7 

7.347   1 

1 

14  28  56.34 

3.3311 

9  13  45.6 

11.503 

1 

16  22  20.35 

2.3933 

16  52  34.2 

7.2:w 

2 

14  31   16.24 

2.3322 

9  25   13.8 

11.4,38 

2 

16  24  43.98 

2.3943 

16  59  45.0 

7.125    ' 

3 

14  33  36.21 

8.3;i34 

9  36  38.2 

11.373 

3 

16  27    7.67 

2.3953 

17     6  49.2 

7.014 

4 

14  35  56.25 

2.3346 

9  47  58.6 

11.307 

4 

16  29  31.42 

2.31*63 

17  13  46.7 

6.902 

5 

14  38  1(5.36 

2.3:i58 

9  59  15.0 

11.240 

5 

16  31  55.23 

2.3973 

17  20  37.5 

6.791 

0 

14  40  36.55 

2.3371- 

10  10  27.4 

11.172 

6 

16  34   19.10 

2.3982 

17  27  21.6 

6.678 

7 

14  42  5().8I 

2.33ai 

10  21  35.6 

11.102 

7 

16  36  43.02 

2.3»9I 

17  33  58.9 

6.564 

8 

14  45  17.15 

2.3396 

10  32  39.6 

11.031 

8 

16  39    ().99 

2.4000 

17  40  29.3 

6.449 

9 

14  47  37.56 

2.3408 

10  43  39.3 

lo.g.-ig 

9 

Hi  41  31.02 

2.4009 

17  4(>  52.8 

6.334 

10 

14  49  58.05 

2.3421 

10  54  34.7 

10.886 

10 

16  43  55.10 

2.4017 

17  53    9.4 

6.919 

11 

14  52  18.62 

2.3434 

11     5  25.6 

10.811 

11 

16  46  19.22 

2.4024 

17  59  19.1 

6.103 

12 

14  54  3J).26 

3.3447 

11    16  12.0 

10.736 

12 

16  48  43.38 

2.4031 

18     5  21.8 

5.9b7 

13 

14  56  59.98 

2.3161 

11  26  53.9 

10.659 

13 

16  51     7.59 

2.4038 

18  11    17.5 

5.870 

14 

14  59  20.79 

2.347.'-> 

11  37  31.1 

10.r»81 

14 

16  53  31.84 

2.4044 

18  17    6.2 

5.753 

15 

15     1  41.r;8 

2.3488 

11   48     3.6 

10.f>02 

15 

16  55  56.12 

2.4050 

18  22  47.9 

5.a'l6 

If) 

1 5     4     2.65 

2.350> 

1 1  58  3 1 .3 

10.422 

16 

16  58  20.44 

2.4n;i6 

18  28  22.5 

5.517 

17 

15     6  23.70 

2.3.'^.  15 

12     8  54.2 

10.341 

17 

17    0  44.79 

2.4062 

18  33  49.9 

5.397 

18 

15     8  4J.83 

2.3:.->9 

12   19   12.2 

10.259 

18 

17     3    9.18 

2.4066 

18  39  10.2 

5.278 

19 

15   II     6.05 

2.3:)43 

12  29  25.3 

10.176 

19 

17     5  33..59 

2.4070 

18  44  2.3.3 

5.159 

20 

15   13  27.35 

2.3057 

12  39  33.3 

10.091 

20 

17     7  58.02 

2.4074 

18  49  29.3 

5.040 

21 

15   15  48.73 

.      2.3.-.71 

12  4!»  36.2 

10.00', 

21 

17   10  22.48 

2.4078 

18  54  28.1 

4.919 

22 

15   18  10.20 

2.3')  H.-) 

12  59  33.9 

9.9IH 

22 

17  12  46.96 

2.4081 

18  59  19.() 

4.798 

23 

15  20  31.75 

2  -xm 

13     9  2().4 

9.832 

23 

17  15  11.45 

2.4083 

19     4     3.9 

4.677 

01 

15  22  53.38 

2.3612 

S.13   \\)   13.7 

9.743 

24 

17  17  35.95 

2.4085 

S.  19    8  40.9 

4JUi6 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Itight  Aacension. 

DifE  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

1 

Diffi  for 
1  Minute. 

i 

]VI 

ONDA 

Y  5 

WEDNESDAY  7. 

1 

h     ni      8 

8 

0     /     // 

It 

h      ID        s 

8 

0       /      '/ 

// 

0 

17   17  35.95- 

8.40«S 

S.  19    8  40.9 

4.556 

0 

19  12  25.18 

2.35^0 

S.20  25  20.0 

1.332 

I 

17  20     0.47 

8.4087 

19   13   10.6 

4.434 

1 

19  14  46.35 

2.wl5 

20  23  56.6 

1.448 

2 

17  22  2^.99 

2.4088 

19   17  33.0 

4.312 

2 

19  17     7.36 

2.3489 

20  22  26.2 

1.565 

'     3 

17  24  J9.52 

3.4088 

19  21  48.1 

4.191 

3 

19  19  28.22 

2.3463 

20  20  48.8 

1.682 

4 

17  27   14.05 

2.4088 

19  25  55.9 

4.068 

4 

19  21  48.92 

2.3437 

20  19    4.4 

1.798 

5 

J  7  29  38.58 

2.4088 

19  29  56.3 

3.945 

5 

19  24     9.46 

2.3410 

20  17  13.0 

1.914 

G 

17  32    3.11 

2.4087 

19  :«  49.3 

3.822 

6 

19  26  ';^9.84 

2.33^2 

20  15  14.7 

2.029 

7 

17  34  27.(>3 

2.4086 

19  37  34.9 

3.698 

7 

19  28  50.05 

2.3354 

20  13    9.5 

2.143 

8 

17  3e)  .52.14 

2.4084 

19  41   13.1 

3.570 

8 

19  31   10.09 

2.3327 

20  10  57.5 

2.257 

9 

17  39  \6,m 

2.4081 

19  44  44.0 

3.4.^.2 

9 

19  .33  29.97 

2.3298 

20    8  38.() 

2.372 

10 

17  41  41.11 

2.4077 

19  48     7.4 

3.3-28 

10 

19  35  49.(i7 

2.3268 

20    6  12.9 

2.484 

I    1^ 

17  44     5.5() 

2.4073 

19  51  23.4 

3.-^04 

11 

19  38    9.19 

2.3238 

20    3  40.5 

2.597 

\2 

17  4(1  2JU^J 

2.40GU 

19  54  31.9 

3.0fc0 

12 

19  40  28.53 

2.3207 

20     1     1 .3 

2.709  . 

13 

17  48  54.39 

2.4065 

19  57  33.0 

2.957 

13 

19  42  47.68 

2JJ177 

19  58  1.5.4 

2.820 

14 

17  51    18.77 

2.40C1 

20    0  26.7 

2.832 

14 

19  45    6.65 

2.3147 

19  ,55  22.9 

2.930 

15 

J  7  5S  43.12 

2.4055 

20    3  12.9 

2.708 

15 

19  47  25.44 

2.31 16 

19  52  23.8 

3.040 

16 

17  56    7.43 

2.4018 

20    5  51.7 

2.584 

16 

19  49  44.U4 

2.3084 

i     19  49  18.1 

3.150 

17 

17  58  31.69 

2.4040 

20    8  23.0 

2.459 

17 

19  52    2.44 

2.3051 

19  46    .5.8 

3.259 

18 

18    0  55.91 

2.4033 

20  10  46.8 

2.335 

18 

19  54  20.(i5 

2.3018 

19  42  47.0 

3.367 

19 

18    3  20.0J) 

2.4026 

20  13    3.2 

2.21 1 

19 

19  56  38.6<i 

;      2.2985 

1     19  39  21.7 

3.476 

20 

J  8    5  44.22 

2.4017 

20  15  "12.1 

2.086 

20 

19  58  56.47 

2.2952 

19  35  49.9 

3.582 

21 

18    8    8.2t) 

2.4007 

20  17  13.5 

1.962 

21 

20     1   14.0<> 

2.2919 

19  32  11.8 

3.687 

22 

18  10  32.30 

2.3997 

20  19    7.5 

1.837 

22 

20    3  31.50 

2.2885 

19  28  27.4 

3.792 

23 

18  12  56.25 

2.3987 

JESDA 

S.20  20  54.0 
.Y  6. 

1.712 

23 

20    5  48.71 
TH 

2.2851 

UKSD. 

S.19  24  36.7 
^Y  8. 

3.897 

1 
1 

0 

18  15  20.14 

2.39/6 

S.20  22  33.0 

1.588 

0 

20    8    .5.71 

2.2816 

S.19  20  39.7 

4.002 

1 

18  17  43.96 

2.3964 

20  24     4.6 

1.465 

1 

20  10  22.50 

2.2781 

19  16  36.4 

4.106 

2 

18  20    7.71 

2.3952 

20  25  28.8 

1.341 

2 

20  12  39.08 

2.2746 

19  12  27.0 

4.208 

3 

18  22  31.39 

2.3940 

20  26  45.5 

1.217 

3 

20  14  .55.45 

2.2710 

19    8  11.4 

4.311 

i     4 

18  24  54.99 

23926 

20  27  54.8 

1.09H 

4 

20  17  11.60 

2.2673 

19    3  49.7 

4.412 

5 

18  27  18.50 

2.3912 

20  28  5().7 

0.969 

5 

20   19  27..53 

2.2637 

18  .59  22.0 

4.512 

0 

18  29  41.93 

2.3897 

20  29  51.1 

0.815 

6 

20  21   43.25 

-2.2602 

18  54  48.2 

4.613 

:  7 

18  32    5.27 

2.3882 

20  30  38.1 

0.722 

7 

20  23  58.75 

2.2565 

18  .50    8.4 

4.712 

8 

18  34  28..52 

2.3867 

20  31   17.8 

0.600 

8 

20  2()   14.03 

2.2528 

18  45  22.7 

4.810 

9 

18  36  51.67 

2.3850 

20  31  50.1 

0.477 

9 

20  28  2J».09 

2.2491 

18  40  31.2 

4.907 

10 

18  39  14.72 

2.3833 

20  3i  15.0 

0.354 

10 

20  30  43.92 

2.2453 

18  35  33.8 

5.004 

11 

18  41  37.67 

2.3816 

20  32  32.() 

0.232 

11 

20  32  58..-)3 

2.2416 

18  30  30.7 

.•i.lOO 

12 

18  44     0..52 

2.3799 

20  32  42.8 

-  0.109 

12 

20  35  12.91 

2.2378 

18  25  21.8 

.'>.i96 

13 

18  46  23.26 

2.3780 

20  32  4.5.7 

+  0.013 

13 

20  37  27.06 

2.2340 

18  20     7.2 

5.290 

14 

18  48  45.88 

2.3761 

20  32  41.3 

0.134 

14 

20  39  40.99 

2.2302 

18  14  47.0 

5.384 

15 

18  51     8.39 

2.:n4Q 

20  32  29.6 

0.255 

15 

20  41  54.69 

2.'J264 

18    9  21.1 

5.477 

W 

18  5:3  30.78 

2.3721 

20  32  10.7 

0.376 

16 

20  44     8.16 

2.2226 

IS    3  49.7 

5.569 

17 

18  55  5:3.04 

2.3700 

20  31   44.5 

0.497 

17 

20  46  21.40 

2.2187 

17  58  12.8 

5.661 

18 

18  58  1.5.18 

2.3679 

20  31    1 1.1 

0.617 

18 

20  48  34.40 

2.2148 

17  52  30.4 

5.752 

19 

19     0  37.19 

9.3657 

20  30  30.5 

0.737 

19 

20  .50  47.17 

2.2109 

17  46  42.6 

5.MI 

20 

19    2  .59.07 

2.3635 

20  29  42.7 

0.866 

20 

20  52  .^)9.7I 

2.2071 

17  40  49.5 

5.930 

21 

19     5  20.81 

2.3612 

20  28  47.8 

0.975 

21 

20  55  12.02 

2.2032 

17  34  51.0 

6.019 

22 

19     7  42.41 

2.3588 

20  27  45.7 

1.095 

22 

20  57  24.09 

2.1992 

17  28  47.2 

6.106   i 

23 

19  IX)    3.87 

2.3564 

20  2()  36.4 

1.214 

2:^ 

20  .59  35.92 

2.1952 

17  22  .38.3 

6.192 

24 

19  12  25.18 

s.,^'>40  ; 

S.20  25  20.0 

1.332 

24 

21     1  47.52 

S.I913 

S.17  16  24.2 

6.277  , 

— 

—  -  -  —  -    -  -  - 

" 
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GRBEi^WICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dlflt  for 
1  Minatc. 

Deolination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension. 

Difi^for 
I  Minute. 

Declination. 

DiiT.  for 
1  Minute. 

1 

1 

F 

RIDA1 

{  9. 

aUIifDAY  11, 

1 

0 

h 
21 

ni       8 

1  47.52 

S 
9.1913 

S.  17''  16  24.2 

1 

6.977 

0 

h     ni      s 
22  42  30.44 

s 
9.0103 

Si  10  52  4t).l 

If 
9.373 

1 

21 

3  58.88 

2.1873 

17  10    5.0 

6.362 

1 

22  44  30.96 

2.0071 

10  43  22.4 

9.417 

2 

21 

6  10.00 

9.1834 

17    3  40.7 

6.447 

2 

22  46  31.%! 

9.0039 

10  33  56.1 

9.460 

3 

21 

8  20.89 

9.1795 

16  57  11.4 

6.530 

3 

22  48  31.43 

9.0007 

10  24  27.2 

9..'i02 

4 

21 

10  31.54 

9.1755 

16  50  37.1 

6.612 

4 

22  50  31.37 

.  1.9974 

10  14  .55.9 

9.542 

5 

21 

12  41.95 

9.1716 

16  43  58.0 

6.693 

5 

22  .52  31.12 

1.9942 

10    5  22.2 

9.58rf 

6 

21 

14  52.13 

9.1677 

16  37  14.0 

6.7  /3 

6 

22  54  30.68 

1.9911 

9  .55  4(J.l 

9.621 

7 

21 

17    2.07 

2.1637 

16  30  25.2 

6.85;{ 

7 

22  56  30.05 

1.9880 

9  46    7.7 

9.6r.9 

8 

21 

19  11.77 

9.1597 

16  23  31.6 

6.933 

8 

22  58  29.24 

1.9850 

9  36  27.0 

9.697 

L) 

21 

21  21.23 

9.1.'>57 

16  16  a3.3 

7.011 

9 

23     0  28.25 

1.9819 

9  26  44.1 

9.734 

10 

21 

23  30.45 

2.1517 

Uy    9  30.3 

7.087 

10 

23    2  27.07 

1.9789 

9  16  59.0 

9.770 

11 

21 

25  :)9.43 

9.1477 

16    2  22.8 

7.163 

11 

23     4  25.72 

1.9760 

9    7  11.7 

9.805 

12 

21 

27  48.18 

9.1438 

15  55  10.7 

7.239 

12 

23    6  24.19 

1.9730 

8  57  22.4 

!"       9.&i9 

13 

21 

29  5<U)i» 

9.1398 

15  47  54.1 

7.313 

13 

23    8  2;>.48 

1.9701 

8  47  31.1 

9.872 

14 

21 

32    4.9(j 

9.1359 

15  40  33.1 

7.387 

14 

2.3  10  20.60 

1.9672 

8  37  37.8 

9.905 

15 

21 

34   13.00 

9.i3ao 

15  33     7.6 

7.461 

15 

23  12  18.55 

1.9644 

8  27  42.5 

9.937 

16 

21 

3«  20.80 

9.1-280 

15  25  37.8 

7.532 

ICy 

23  14   16.33 

1.9616 

8  17  45.3 

9.9G6 

17 

21 

38  28.3G 

9.J941 

15   18    3.8 

7.603 

17 

23   16  13.94 

1.9588 

8     7  4().3 

9.998 

18 

21 

40  35.69 

9.12()9 

15  10  25.5 

7.673 

18 

23  18  11.39 

1.9561 

7  .57  45.6 

10.027 

19 

21 

42  42.78 

2.1163 

15    2  43.0 

7.742 

19 

2.3  20    8.67 

1.9534 

7  47  43.1 

lO.OVi 

20 

21 

44  49.64 

2.1124 

14  54  56.4 

7.811 

20 

23  22     5.79 

1.9507 

7  37  .38.!  > 

10.084 

21 

21 

46  56.27 

2.1085 

14  47     5.7 

7.878 

21 

23  24     2.76 

1.9481 

7  27  33.0 

10.112 

22 

21 

49    2.66 

2.1046 

14  39  11.0 

7.945 

22 

23  25  .59.57 

1.9456 

7   17  25.5 

10.138 

23 

21 

51     8.82 

9.1007 

S.14  31   12.3 
lY   10. 

8.019 

2:3 

23  27  56.^3 
M< 

1.9430 

3NDA^ 

S.  7    7  16.5 
5r  12. 

10.163 

( 

\ 

0 

21 

53  14.75 

9.0969 

S.I4  2:3    9.6 

8.077 

0 

23  29  52.7:^ 

1.9404 

S,  6  57     6.0 

10.187 

1 

21 

.55  20.45 

9.0931 

14  15    3.1 

8.140 

1 

23  31  49.08 

1 .9380 

6  46  54.1 

10.211 

2 

21 

57  25.92 

9.0892 

14     6  52.8 

8.903 

2 

23  33  45.29 

1.9356 

6  36  40.7 

10.2:0 

3 

21 

.59  31.16 

2.0854 

13  58  38.7 

8.266 

3 

23  35  4I.3(> 

1.9332 

6  26  25.!) 

10.2.57 

4 

22 

1  36.17 

2.0816 

13  50  20.9 

8.327 

4 

23  37  37.28 

1.9.309 

6  16    f).8 

10.278 

5 

22 

3  40.95 

9.0778 

13  41  59.5 

8.388 

5 

23  39  33.0() 

1.9286 

6    5  .52.5 

10.298 

6 

22 

5  45.51 

2.0741 

13  33  34.4 

8.448 

6 

23  41  28.71 

1.926;J 

5  55  34.0 

10.318 

7 

22 

7  49.84 

2.0704 

13  25    .5.7 

8.506 

7 

23  43  24.22 

1.9241 

5  45  14.3 

10.3.37 

8 

2^2 

9  53.95 

2.0667 

13  16  .33.6 

8.563 

8 

2.3  45  19.60 

1.9218 

5  34  .5.3.5 

10..356 

9 

2'> 

11  57.84 

2.0630 

13    7  58.1 

8.620 

9 

23  47  14.84 

1.9197 

5  24  31.6 

10.371 

10 

22 

14     1.51 

2.0593 

12  59  19.2 

8.677 

10 

2.3  49     9.9() 

1.9176 

5  14     S.(\ 

io.:rk> 

11 

22 

16    4.96 

2.0n.'>7 

12  50  36.9 

8.733 

11 

23  51     4.95 

1.9155 

5     3  44.6 

10.408 

12 

2:> 

18    8.19 

2.0500 

12  41  51.3 

8.788 

12 

23  52  59.82 

1.91.'« 

4  .53   1!).6 

10.424 

13 

22 

20  11.20 

2.0484 

12  33    2.4 

8.841 

13 

23  54  .54.57 

1.9115 

4  42  .53.7 

10.4:18 

14 

1^2 

22  14.00 

2,0448 

12  2-1   10.4 

8.893 

14 

23  ,56  49.20 

1.9096 

4  3-,^  27.0 

10.452 

15 

22 

24   16.58 

2.0412 

12   15   15.3 

8.944 

15 

23  38  43.72 

1.9077 

4  21  5!).5 

10.465 

Ifi 

22 

26   18.95 

2.0377 

12    6  17.1 

8.996 

16 

0    0  38.12 

1.9058 

4  11  31.2 

10.478 

17 

22 

28  21.  M 

2.0:42 

11   .57   15.8 

9.047 

17 

0    2  32.41 

1.9039 

4     1     2.2 

10,190 

18 

22 

30  23.06 

2.0307 

11   48   11.5 

9.096 

18 

0     4  26.5!) 

1.9022 

3  50  32.4 

10.502 

19 

22 

32  24.80 

2.0272 

I]  39     4.3 

9.144 

19 

0    6  20.67 

1 .9005 

3  40    2.0 

10.512 

20 

22 

34  26.33 

2.0238 

1 1  29  54.2 

9.192 

20 

0    8  14.64 

1.8987 

3  29  31.0 

10.521 

21 

22 

36  27.f>i) 

2.0-.>05 

11  20  41.3 

0.238 

21 

0  10    8.51 

1.8970 

3  18  59.5 

10.599 

?2 

22  38  28.79 

2.0171 

11    11  2.5.6 

9.284 

22 

0  12    2.28 

1.8954 

3    8  27.5 

10.538 

23 

22  40  25).72 

2.0137 

11     2    7.2 

9.329 

23 

0  13  55.96 

1.89.38 

2  57  55.0 

10.546    1 

24 

22  42  30.44 

9.0103 

S.IO  52  46.1 

9.373 

24 

0  15  49.54 

1.8999 

S.  2  47  22.0 

10..'»53   ' 
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GEEBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoension. 

Difffor 
1  Minate. 

Declination. 

Diftfor 
1  Minnte. 

Hoar. 

Right  Ascension. 

Difllfor 
1  Minnte. 

Declination. 

DIff.  for 
1  Minute. 

TD 

B8DA 

Y  13. 

THURSDAY  15. 

h     ni       « 

8 

O           1          1/ 

// 

b    m      8 

s 

0       1      li 

II 

0 

0  15  49.54 

1.8933 

S.  2  47  22.0 

10.553 

0 

1  45  42.03 

1.8690 

N.  5  34    9.4 

10.096 

1 

0  17  43.03 

1.8907 

2  36  48.6 

10.559 

1 

1   47  34.19 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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8  14 

20 

8  17 

21 

8  19 

22 

8  21 

23 

8  24 

24 

8  26 

5.50 
2:3.04 
40.70 
58.47 
16.35 
34.34 
,52.44 
10.64 
28.94 
47.34 

5.84 
24.44 
4:3.13 

1.91 
20.77 
:39.72 
.58.75 
17.86 
;37.05 
5(5.32 
15.66 
35.07 
.54.55 
14.10 
33.71 


9.3914 
3.3933 
2.2959 
3.297J 
3.2989 
3.3007 
3.3025 
9.3049 
9.3058 
9.3075 
9.3092 
9.3107 
9.3132 
2.3137 
9.3151 
9.3165 
2.3178 
2.3192 
9.:)305 
2.3217 
2.3229 
9.3241 
9..3252 
9.3963 
9.3973 


N.20 
20 
20 

20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
N.18 


7 

4 

1 

.59 

55 

52 


17  28.1 
15  10.6 
12  4(5.2 
10  14.8 

3().5 
51.3 
59.2 
0.1 
54.0 
41.0 

49  21.0 
45  54.0 
42  20.1 
:38  :59.2 
:54  51.3 
30  5().4 
26  54.5 
22  45.6 

18  29.8 
14  7.0 

9  37.2 

5  0.4 

0  16.7 

55  26.0 

50  28.3 


0.449 
0.335 

0.227 
0.M9 
+  0.010 
-  0.0ft9 
0.208 
0.318 
0.429 
0.540 
0.651 
0.762 
0.873 
0.985 
1.098 
1. 211 
1.323 
1.436 
1.548 
1.662 
1.777 
1.891 
2.005 
9.119 


9.934 
9.349 
2.465 

2.581 
2.696 
2.811 
2.937 
3.043 
3.159 
3.275 
3.391 
3.507 
3.623 
3.740 
.•J.a'J7 
3.973 
4.090 
4.206 
4.:i-22 
4.438 
4.'i55 
4.671 
4.787 
4.903 
5.019 


Hour 


Right  Ascension. 


Diff.  for 
1  Minute. 


Declination. 


Diff.  for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 

2 

3 

4 

5 

(5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2.3 

24 


FRIDAY  23. 


h     ni 

8  26 
8  28 
8  31 
8  :^3 
8  35 
8  38 
8  40 
8  42 
8  45 
8  47 
8  49 
52 
54 


8 
8 


8  56 
8  59 


9 
9 
9 
9 
9 
9 
9 
9 


1 

:i 

() 
8 
10 
13 
15 
17 


9  20 


:3:3.7 1 
53.38 
13  11 
:32.90 
52.75 
12.66 
32.()2 
.52.«>2 
12.67 
:52.77 
.52.91 
i:i.09 
:3:}.30 

53.55 
13.84 
:U.I7 
54.53 
14.91 
3.5.:« 
5.5.7(; 
1().22 
:5(;./ 1 
57.22 
17,75 


s 

3.3273 
2.32KJ 
3.3293 
2.3303 
2.:}313 
2.3:}a2 
2  3  )30 
2.3338 
9Ji346 
9.33.'>3 
9.3360 
9.3366 
9.3379 
9.3.n8 
9.33a') 
9.3391 
9.3395 
9.3399 
9.3404 
2.3408 
2.3413 
2.3417 
2.3420 
2.3423 


N.18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 
16 
16 
16 

N.16 


50 
45 
40 
34 
29 
23 
18 
12 
() 
0 
54 
48 
41 
35 
28 
22 
15 
8 
I 
54 
47 
:39 
:52 
24 


28.:5 
23.7 
12.2 
53.7 
2H.3 
5().0 
l(i.8 
:3a.7 
:37.8 
.38.0 
31.4 
17.9 
57.6 
:50.6 
5().8 
1().2 
28.9 
:54.9 
34.2 
2(>.9 
1:3.0 
.52.5 
25.4 
51.7 


SATURDAY  24. 


9  22 

9  24 

9  27 

9  29 

9  32 

9  34 

9  36 

9  39 

9  41 

9  43 

9  46 

9  48 

9  50 

9  5:3 

9  55 

9  .57 

10    0 

10    2 

10    4 

10    7 

10    9 

10  11 

10  14 

10  16 

10  18 


38.30 
58.86 
19.44 
40.03 

0.(5:3 
21.24 
41.87 

2.50 
23.14 
43.79 

4.44 
25.10 
45.7() 

6.42 
27.08 
47.74 

8.40 
2<>.0(> 
49.72 
10.37 
31.02 
51.(57 
12.31 
32.95 
53.58 


9.3426 
9.3428 
2.3431 
2.3433 
2.3434 
2.3436 
2.3438 
2.3439 
2.3441 
2.3442 
2.3443 
2.3443 
2.3443 
2.3443 
2.3443 
2.3443 
2.3443 
2.3443 
3.3442 
2.3442 
2.3442 
2.3441 
2.3440 
2.3439 
9.3438 


N.16 
16 
16 
15 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
13 
12 

N.12 


17  11.5 

9  24.8 
1  31.7 
.53  32.2 
45  26.:5 
.37  14.1 
28  55.5 
20  :50.7 
II  .59.7 
3  22.5 
54  :3i).I 
45  49.5 
.36  5:5.8 
27  ,52.1 

18  44.5 
9  30.9 
0  11.5 

50  46.2 
41  1.5.1 
38.3 
55.8 
7.6 
1:5.8 
14.5 
9.7 


31 
21 
12 
2 
.52 
42 


5.019 
5.134 
5.2r>0 
5.366 
5.481 
5.5&6 
5.711 
5.825 
5.939 
6.053 
6.167 
6.281 
6.394 
6..'i07 
6.620 
6.732 
6.844 
6.956 
7.067 
7.177 
7.287 
7.397 
7.507 
7.616   , 


7.724 
7.831 
7.938 
8.045 
8.151 
8.257 
8.362 
8.465 
8.568 
8.672 
8.775 
8.877 
8.978 
9.078 
9.177 
9.975 
9.373 
9.470 
9.566 
9.661 
9.756 
9.850 
9.943 
10.034 
10.136 
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XI 


GREENWICH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AscenHioD. 

Diff.  for 
I  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

RigbtAscennion. 

Diff- for 
1  Minute. 

Deolination. 

Diff  for 
1  Minute. 

SU 

rNDAlt 

'■  26. 

TUESDAY  27. 

• 

0 

h 
10 

m      8 

18  53.58 

9.3438 

o        /         // 

N.I2  42    9.7 

10.125 

0 

k    m      8 
12   II  20.70 

s 
2.3462 

N.  3  12  35.6 

it 
13.109 

1 

10  21   14.21 

2.3437 

12  31  59.5 

10  215 

1 

12  13  41.49 

3.3467 

2  .59  28.2 

13.137 

Q 

10  23  34. a3 

•4  3436 

12  21  43.9 

10.304 

2 

12   16    2.30 

2.3471 

2  46  19.2 

13.163 

3 

10 

25  55.44 

2.3435 

12  11  23.0 

10.392 

3 

12  18  23.14 

2.3476 

2  33    8.6 

13.188 

4 

10 

28   lti.05 

2.3434 

12     0  5().9 

10.479 

4 

12  20  44.01 

2.3482 

2  19  56.6 

13.211 

5 

10  30  3a()5 

2.:m.33 

1 1  50  25.5 

10..')06 

5 

12  23     4.92 

2.3487 

2    ()  43.3 

13.239 

(5 

10 

32  57.24 

2.3431 

11  39  49.0 

10.651 

6 

12  25  25.86 

2.3493 

1  53  28.7 

13.2.52 

7 

10 

35  17.82 

2.3430 

11  29     7.4 

10.735 

7 

12  27  46.84 

2.3499 

1  40  13.0 

13.271 

8 

10 

37  38.40 

2.3429 

11   18  20.8 

10.817 

8 

12  30    7.85 

2.3505 

!  2()  5().2 

13.287 

9 

10 

3.»  58.U7 

2.3436 

11     7  29.3 

10.899 

9 

12  32  28.90 

2.3512 

1    13  .38.5 

13.303 

10 

10 

42  li).53 

2.3427 

10  5()  32.9 

1 3.981 

10 

12  34  49.99 

2  .3519 

1     0  19.9 

13.316 

11 

10  44  40.01) 

2.3426 

10  45  31.6 

11.061 

II 

12  37   11.13 

2.3526 

0  47     0.6 

13.327 

1-2 

10 

47     0.64 

2.3424 

10  34  25.6 

11.139 

12 

12  3!)  32.31 

2.:}533 

0  33  40.7 

13.337 

1.3 

10  4'J  21.18 

2.3423 

10  23  14.9 

11.217 

13 

12  41   53..53 

2.3541 

0  20  20.2 

13.346 

14 

10 

51  41.72 

2.3422 

10  11  59.6 

1 1 .293 

14 

12  44   14.80 

2.3549 

N.  0    6  59.2 

13.353 

15 

10 

54    2.25 

2.3422 

10     0  39.7 

11. .368 

15 

12  46  3().I2 

2.:J557 

S.   0    6  22.1 

13.358 

16 

10 

56  22.78 

2.3421 

9  49  15.4 

11.442 

!(> 

12  48  57.49 

2.:»66 

0  19  43.7 

13.361 

17 

10 

58  43.30 

2.3419 

9  37  4(;.7 

11.515 

17 

12  51    18.91 

2.:)574 

0  3.3     5.4 

13.363 

18 

11 

1     3.8 1 

2.3418 

9  26   13.6 

ll..')87 

18 

12  53  40.38 

2.3583 

0  46  27.2 

13.363 

U> 

11 

3  24.32 

2.3418 

9  14  36.3 

11.657 

19 

12  5()     1.90 

2.3.i92 

0  .59  49.0 

13..T62 

20 

n 

5  44.83 

2.3417 

9     2  .54.8 

11.727 

20 

12  58  23.48 

2.3602 

1   13  10.(> 

13J;58 

21 

11 

8     5.33 

2.3417 

8  51     9.1 

11.795 

21 

13    0  45.12 

2.3612 

1  2()  32.0 

I3.,1M 

22 

11 

10  25.83 

2..1417 

8  39  19.4 

11.862 

2a 

13    3    6.82 

2.3622 

1  39  53.0 

13.347    1 

23 

11 

12  46.:^:^ 
M( 

2.3417 

)NDA" 

N.  8  27  25.7 
^  26. 

11.927 

23 

13    5  28.58 
WEI 

2..3639 

S.    1  53  13.6 
AY  28. 

13.338 

1 

1 
i 

1 

1 

0 

15    6.83 

2.3417 

N.  8  15  28.2 

11.990 

0 

13     7  .50.40 

2.3642 

a.  2  6  a3.6 

1 
13.398 

1 

1  JL 

17  27.33 

2.3417 

8     3  26.<) 

12.053 

1 

13  10  12.-8 

2.3653 

2  19  53.0 

13.317 

2 

in  47.83 

2.3416 

7  51  21.8 

12.115 

2 

13  12  34.23 

2.3664 

2  33  11.6 

13.303 

3 

2^2    8.32 

2.3416 

7  3J)   13.1 

12.175 

3 

13  14  56.25 

.    2.3676 

2  4()  29.4 

13.388 

4 

24  28.82 

2.3417 

7  27    0.8 

12.234 

4 

13  17  18.34 

2.3687 

2  59  46.2 

13.273 

5 

26  49.32 

2.3417 

7   14  45.0 

12.292 

5 

13   19  40.50 

2.3698 

3  13    2.0 

13.253 

6 

29    9.82 

2.3418 

7    2  25.8 

12.348 

() 

13  22    2.72 

2.3710 

3  26  16.() 

13.233 

7 

31  30.33 

2,3418 

6  50    3.3 

12.403 

7 

13  24  25  02 

2.3722 

3  39  30.0 

13.212 

!     8 

33  50.84 

2.3419 

6  37  37.5 

12.4..6 

8 

13  2()  47.39 

2.3735 

3  52  42,0 

1.3.188 

{) 

36  11.36 

2.3^w»l 

6  25     S.(] 

12.507 

9 

13  29    9.84 

2.3748 

4     5  52.5 

13.163 

10 

38  31.8() 

2.31^2 

(i  12  3r).6 

12.558 

10 

13  31  32.37 

2..376I 

4  19     1.5 

13.K« 

11 

40  52.13 

2.3423 

()     0     1 .6 

12.607 

11 

13  33  54.98 

2.3774 

4  32    8.8 

13.107 

\  »'^ 

43   12.97 

2.31-34 

5  47  23.8 

12.654 

12 

13  36  17.66 

2.3787 

4  45  14.3 

13.077 

,  1-^ 

45  33.52 

2.34->6 

5  34  43.2 

12.700 

13 

13  38  40.4  i 

2.3801 

4  58  18.0 

13.045 

:  14 

47  54.09 

2.3-129 

5  21  59.8 

12.746 

14 

13  41     .3.27 

2.3815 

5  11    19.7 

13.012 

15 

.50   14.67 

2.3431 

5    9  13.7 

12.789 

15 

13  43  2().20 

2.3828 

5  24   19.4 

12.977 

in 

52  35.26 

2.3134 

4  56  2.5.1 

i2.8:n 

16 

13  45  49.21 

2.3842 

5  .37  16.9 

12.939 

17 

54  5.5.87 

2.3437 

4  43  31.0 

12.871 

17 

13  48  12.31 

2.3857 

5  50  12.1 

12.001 

18 

.57  16.50 

2.3410 

4  30  40.6 

12.909 

18 

13  50  35.50 

2.3872 

6    3     5.0 

12.861 

IJ) 

.59  37.15 

2.3443 

4  17  44.9 

12.947 

19 

13  52  58.78 

2.3887 

6  15  .55.4 

12.818 

20 

1   57.82 

2.3448 

4     4  47.0 

12.982 

20 

13  55  22.14 

2.3901 

6  28  43.2 

13.775 

21 

1  ^ 

4   18.50 

2.3449 

3  51  47.1 

13.015 

21 

13  57  45.59 

2.3916 

6  4 1  28.4 

12.730 

22 

12 

6  39.21 

2.3453 

3  38  45.2 

13.048 

22 

14     0    9.13 

2.3932 

6  .54  10.8 

12.683 

23 

12 

8  59.94 

2.3457 

3  25  41.3 

13.080 

23 

14     2  32.77 

2.3947 

7    6  .50.4 

13.636 

24 

12 

11  20.70 

2.3462 

N.  3  12  35.6 

13.109 

24 

14     4  56.50 

2.3962 

S.  7  19  27.1 

19.586 
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QEBBKWIOH  MBAlJ^  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
Hour. 

Right  Ascension. 

Diffifor 
1  Minute. 

Declination. 

Diflr.for 
1  Minate. 

Hour. 

Right  ABcmmion. 

Diftfor 
IHinnte. 

Deolinfttlon. 

Difllfor 
1  ICinnte. 

THl 

JKSD^ 

iT  29. 

SATURDAY  31. 

h     ni      B       1 

R              t 

O         1         n 

*» 

h     m       8 

8 

O          /          // 

It 

0 

14    4  56.50 

3.3969 

S.  7  19  27.1 

12.586 

0 

16     1  48.64 

94685 

S.  15  57  46.1 

8.503 

1 

14    7  20.:« 

9J978 

7  .32    0.7 

19.533 

1 

16    4   16.84 

9.4706 

16    6  12.9 

8U}90 

1     2 

14    9  44.24 

9.3994 

7  44  31.1 

19.480 

2 

16    6  45.11 

9.4717 

\Q  14  32.9 

8.976 

1     3 

14  12    8.25 

9.4010 

7  56  58.3 

12.496 

3 

16    9  13.44 

9.4797 

16  22  46.0 

8.160  . 

4 

14   14  32.3(5 

9.4026 

8    9  22.2 

19.370 

4 

16  11  41.83 

9.4736 

16  30  52.1 

8.043 

5 

14   16  56.56 

9.4049 

8  21  42.7 

19.319 

5 

16  14  10.27 

9.4744 

16  38  51.1 

7.995 

6 

14   19  20.8(? 

9.405H 

8  :|.3  59.6 

19.959 

6 

16  16  38.76 

9.4753 

\Q  46  43.1 

7.807 

i     7 

14  2!  45.26 

9.4074 

8  46  12.9 

19.191 

7 

16  19    7.30 

9.4761 

16  54  28.0 

7.688 

8 

14  24     9.75 

9.4090 

8  .58  2;>.5 

19.128 

8 

16  21  35.89 

9.4769 

17    2    5.7 

7.568 

y 

14  26  34.34 

9.4107 

9  10  28.3  ; 

19.064 

9 

16  24    4.52 

9.4776 

17    9  36.2 

7.447   , 

10 

14  28  59.03 

9.4194 

9  22  30.2 

J  1.996 

10 

•   :<•»  26  :i3.20 

9.4789 

17  16  59.4 

7.396 

11 

14  31  2.3.82 

9.4141 

9  34  28.1  . 

11.939 

11 

16  29     1.91 

9.4788 

17  24   15.3 

7.904 

12 

14  33  48.72 

9.4158 

9  46  22.0 

11.863 

12 

16  31  30.66 

9.4795 

17  31  23.9 

7.089 

13 

14  36  13.72 

9.4174   1 

9  58  11.7 

11.799 

13 

16  .33  59.45 

9.4800 

17  38  25.1 

6.958 

14 

14  .38  38.81 

9.4190 

10    9  57.1 

11.791 

14 

16  36  28.26 

9.4804 

17  45  18.9 

6.834 

15 

14  41     4.00 

9.4907 

10  21  ;^.2 

11.647 

15 

16  38  ,57.10 

9.4808 

17  52    5.2 

6.710 

ir> 

14  43  29.30 

9.4994 

10  a*  14.8 

11.579 

16 

16  41  25.96 

9.4819 

17  .58  44.1 

6.585 

17 

14  45  51.69 

9.4940 

10  44  46.9 

11.497 

17 

16  43  54.84 

9.4815 

18    5  15.4 

6.459 

18 

14  48  20.18 

9.4257 

10  56  14.4 

11.419 

18 

16  46  2:^74 

9.4818 

18  11  39.2 

6.333 

19 

14  50  4.5.78 

9.4074 

1 1     7  37.2 

11. .341 

19 

16  48  52.6(> 

9.4890 

18  17  55.4 

6.906 

20 

14  53  11.47 

9.4990 

11    18  55.3 

11.961 

20 

16  51  21.58 

9.4891 

18  24    4.0 

6.079 

21 

14  55  .37.26 

9.4307 

II  30     8.5 

11.179 

21 

16  5:J  .50.51 

9.48:23 

18  30    4.9 

5.959 

22 

14  58    3.16 

9.4394 

II  41   16.8 

11.096 

22 

16  56  19.44 

9.4899 

18  35  58.2 

5.894 

23 

15    0  29.15 

9.4340 

S.ll  52  20.0 

11.011 

23 

16  58  48.37 

9.4899 

S.18.41  43.8 

5.695  t 

1 

FJ 

aiDA^ 

'  30. 

SUND 

>AY,  A 

PRIL  1. 

0 

1 

15    2  5.5.24 
15    5  21.43 

9.4357 

S.12    3  18.1 
12  14  11.0 

10.995 

0      17     1  17.30 

9.4891 

S.18  47  21.6 

5.M6 

9.4373 

10.838 

2 

15    7  47.72 

9.4389 

12  24  58.7 

10.750 

3 

15  10  14.10 

9.4405 

12  35  41.0 

10.660 

4 

15  12  40.58 

9.4499 

12  46  17.9 

10.569 

5 

15  15    7.16 

9.4438 

12  5(J  49.3 

10.477 

PHASES 

OF  T 

HE  MOON. 

» 

!      6 

1      t 

15  17  33.a3 
15  20    0..59 

9.44.53 

13    7  15.2 
13  17  35.4 

10.384 

7 

9.4468 

10.288 

'     8 

15  22  27.45 

9.4484 

13  27  49.8 

10.192 

d        h 
rch      4     15 

vm 

9 

10 

15  24  54.40 
15  27  21.44 

9.4499 
9.4.514 

13  37  58.5 
13  48     1.3 

10.096 
9.997 

(^   Last  Qiiarte 

r  .    Mai 

25.9 

11 

15  2<»  48..57 

9.4598 

13  .57  58.1 

9.897 

^  New  Moon . 

■         •         • 

.     12      4 

21.0 

1    12 

15  32  15.78 

9.4.V49 

14    7  48.9 

9.796 

D  First  Quartc 

t\    •         •         • 

.    20      8 

43.4 

13 
14 

15  34  43.08 
15  37  10.47 

9.4557 
9.4571 

14  17  3.3.6 
14  27  12.2 

9.694 
9.592 

O  F"H  Moon  . 

•         *         • 

.    27    10 

7.5 

15 
16 

15  39  37.94 
15  42    5.49 

9.4585 
9.4596 

14  36  44.6 
14  46  10.7 

9.488 
9..183 

17 

15  44  :«.12 

9.4619 

14  55  30.5 

9.976 

d        h 

18 

15  47     0.83 

9.4695 

15    4  43.8 

9.169 

<r    Apoiree  .     . 

.    Mai 

^h    16      2.4 

19 
20 

15  49  28.(>2 
15  51  56.48 

9.4637 
9.4650 

15  13  50.7 
15  22  51.1 

9.061 
8.952 

^   Perigee  .    . 

•     •    • 

•    28    10.5 

21 

15  54  24.42 

9.4669 

15  31  44.9 

8.849 

22 

15  56  52.43 

9.4673 

15  40  32.1 

8.730 

23 

15  59  20.50 

9.4684 

15  49  12.5 

8^17 

24 

16     1  48.64 

S.4695 

S.15  57  46.1 

8.503 

50 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

• 
1 

Name  and  DirectioD 
nf  Object. 

Noon. 

P.L. 

of 

Diff. 

111»»- 

P.L. 

of 

Diff. 

VIb. 

P.L. 
of 

mm 

IXh. 

P.  L. 

or 

Diff. 
2126 

Saturn 

W. 

O        1       n 

82  n  21 

2111 

O           /        tt 

84    2    4 

9115 

O           1         It 

85  52  40 

2190 

O           in 

S7  43    8 

Regit  liiB 

W. 

54  24  52 

9196 

56  15  12 

9130 

58    5  25 

9135 

59  55  30 

2141 

Jupiter 

E. 

43  13  39 

3163 

41  24  16 

9169 

39  35    2 

2176 

37  45  58 

3184 

1 

Antares 

E. 

46  32  50 

9933 

44  45  12 

9945 

42  57  52 

9259 

41   10  52 

2974 

' 

Venus 

E. 

105  10     1 

9499 

103  28  46 

9504 

101  47  39 

9511 

100    6  41 

2517 

2 

Regulus 

W. 

69    3  33 

9175 

70  52  38 

9183 

72  41  31 

2192 

74  30  n 

2200 

, 

a  Aqiiilae 

E. 

81  16  38 

9748 

79  41     2 

9763 

78    5  45 

2778 

76  30  48 

2795 

Venus 

E. 

91  44  11 

9554 

90    4  13 

9563 

88  24  27 

2572 

86  44  53 

2f>8l 

1 

Sun 

E. 

124  55  39 

9491 

123  14  13 

9499 

121  32  58 

9507 

1 19  51  55 

3517   1 

3 

Regulus 

W. 

as  30  13 

9947 

85  17  31 

9957 

87    4  34 

2266 

88  51  23 

9277 

Spicii 

W. 

:}0  19  53 

9370 

32    4  n 

9368 

3^1  48  31 

9368 

35  32  51 

9370 

Mars 

W. 

21  40    0 

9977 

23  26  34 

9989 

25  13    0 

9989 

26  59  16 

3396   ^ 

a  Aquilie 

E. 

68  42  29 

9908 

67  10  20 

2935 

65  38  46 

9965 

64     7  50 

2997   i 

Venus 

E. 

78  30  25 

9639 

76  52  14 

9643 

75  14  18 

9654 

73  36  36 

9666 

Sun 

E. 

111  29  58 

9566 

109  50  16 

9577 

108  10  49 

9588 

106  31  37 

2599  . 

1 

4 

Spica 

W. 

44  13  21 

9396 

45  57    3 

9403 

47  40  34 

9410 

49  23  55 

2418 

Mars 

W. 

35  47  37 

9340 

37  32  38 

9350 

39  17  25 

9359 

41     1  58 

2369 

1 

a  Aquilae 

E. 

56  43  57 

3194 

55  17  41 

3949 

53  52  22 

3994 

52  28    4 

3351 

1 

Venus 

E, 

65  32    0 

9794 

63  55  52 

9736 

62  20    0 

9748 

60  44  24 

9760 

Sun 

E. 

98  19  27 

9656 

96  41  48 

9668 

95    4  25 

9680 

93  27  18 

2692 

5 

Spica 

W. 

57  57  39 

9469 

59  39  45 

9479 

61  21  38 

9481 

63    3  18 

3491 

Mars 

W. 

49  41    8 

9490 

51  24  14 

9430 

53    7    6 

2440 

54  49  44 

9450 

n  Aquilss 

E. 

45  44  31 

3715 

44  26    0 

3810 

43  13    8 

3914 

42    0    2 

4097  ; 

i 

Venus 

E. 

52  50  20 

9891 

51  16  19 

9832 

49  42  33 

3845 

48    9    3 

9856  1 

1 

Sun 

E. 

85  25  40 

9751 

83  50    8 

9763 

82  14  52 

2775 

80  39  52 

9787 

6 

Silica 
Mars 

W. 

71  28  12 

9540 

73    8  30 

9550 

74  48  34 

3560 

76  28  24 

3S69  ! 

1 

W. 

63  19  18 

9501 

65    0  30 

9510 

<i6  41  29 

2590 

G8  22  14 

2530 

Jupiter 

W. 

27  41     8 

9559 

29  20  59 

9566 

31    0  41 

2573 

32  40  13 

9581    ' 

Aiitaras 

W. 

26  29  17 

9779 

28    4  13 

9761 

29  39  32 

2747 

31   15    9 

2737 

Venus 

E. 

40  25  22 

9916 

38  53  23 

9997 

37  21  39 

2939 

35  50    9 

9950 

Sun 

E. 

72  4ft  42 

9846 

71  15  14 

9857 

69  42    0 

2869 

68    9     1 

9880 

7 

Spica 

W. 

84  44  13 

9618 

86  22  43 

9699 

88    0  59 

2638 

89  39    2 

2648  ' 

Mars 

W. 

76  42  40 

9577 

78  22    6 

9587 

80     1  19 

2596 

81  40  20 

2604 

Jupiter 

W. 

40  55  12 

9691 

42  33  38 

2629 

44  11  53 

2638 

45  49  56 

3647 

-  Antares 

W. 

39  15  29 

9791 

40  51  41 

9722 

42  27  52 

2724 

44     4    0 

2727  ' 

Sun 

E. 

60  27  46 

9937 

58  56  14 

9947 

57  24  55 

9958 

55  5:3  50 

2969 

;  8 

Jupiter 

W. 

53  57  16 

9689 

55  34  10 

9698 

57  10  52 

9707 

58  47  2;^ 

2715  ' 

Antares 

W. 

52    3  27 

9749 

53  39    2 

9755 

55  14  29 

9760 

56  49  49 

9766  ' 

Sun 

E. 

48  21  51 

3033 

46  52    7 

3034 

45  22  36 

3045 

43  53  19 

3056 

!    9 

Jupiter 

W. 

m  47  10 

9757 

68  22  34 

9765 

69  57  48 

9773 

71  32  51 

2782 

Antares 

W. 

64  44  23 

9799 

66  18  52 

2806 

67  53  12 

2813 

69  27  23 

9821 

1 

Sun 

E. 

36  30  11 

3110 

35    2  13 

3121 

33  34  29 

3132 

32    6  58 

3143 

10 

Jupiter 

W. 

79  25  27 

9891 

80  59  27 

28S9 

82  33  17 

2837 

84    6  57 

9845 

Antares 

w. 

77  15  55 

9857 

78  49    9 

2864 

80  22  14 

9879 

81  55    9 

9680 

XIV. 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DItiTANGES. 

• 

1 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

xv^. 

P.L. 

of 

Diff. 

XVUli* 

P.  L. 
of 

Din. 

XXP> 

P.L. 

of 

DIff. 

Saturn 

W. 

O            /         // 

89  a-i  27 

3139 

O           1         // 

91  23  37 

9130 

Off 

93  13  37 

9146 

O          1       II 

95    3  26 

9153 

Regulu.o 

W. 

61  45  26 

9147 

63  35  13 

9154 

65  24  50 

9161 

67  14  17 

9168 

Jupiter 

E. 

35  57    6 

9109 

34    8  26 

9901 

32  20    0 

9911 

30  31  49 

3333 

1 

AiitureB 

E. 

39  24  14 

9991 

37  38    1 

9310 

35  52  16 

9331 

34    7    2 

9355 

1 

Venus 

E. 

98  25  52 

9SQ4 

96  45  12 

9530 

95    4  41 

9538 

93  24  20 

9546 

2 

Regulus 

W. 

76  18  38 

9909 

78    6  52 

S918 

79  54  53 

3997 

81  42  40 

! 

2337 

r^i  AquilaB 

E. 

74  56  14 

9815 

73  22    6 

9835 

71  48  24 

9858 

70  15  11 

3889  I 

Venus 

E. 

85    5  32 

9591 

83  26  25 

9601 

81  47  31 

9611 

80    8  51 

9691  : 

Sun 

E. 

118  ]1     5 

9596 

116  30  28 

9535 

114  50    4 

9545 

113    9  54 

9556 

3 

Regulus 

W. 

90  37  56 

9987 

92  24  14 

9906 

94  10  16 

9309 

95  56    3 

3319 

Spica 

W. 

37  17    9 

9373 

,39     1  22 

9378 

40  45  29 

3383 

42  29  29 

9388 

IVfARS 

W. 

28  45  21 

9304 

30  31  14 

9313 

;^  16  55 

3339 

34    2  23 

9331 

a  Aquiltt; 

E. 

62  37  m 

3039 

61     7  59 

3068 

59  39  10 

3106 

58  11     8 

3148 

Venus 

E. 

71  59  10 

9677 

70  21  59 

9689 

68  45    4 

9700 

67    8  24 

9719 

Sun 

L 

104  52  40 

9610 

103  13  58 

9091 

101  35  32 

9633 

99  57  22 

9644 

4 

Spica 

W. 

51     7    4 

9496 

52  50     1 

9435 

54  32  46 

9443 

56  15  19 

9453 

Mars 

W. 

42  46  17 

9379 

44  ;«  22 

9389 

46  14  12 

9400 

47  57  47 

3410 

a  Aqiiilw 

E. 

51     4  52 

3414 

49  42  50 

3479 

48  22    2 

3551 

47    2  34 

3699 

Venus 

E. 

59    9    3 

9779 

57  33  59 

9784 

55  59  10 

9796 

54  24  37 

9808 

Sun 

E. 

91  50  27 

9704 

90  13  52 

9715 

88  37  32 

9797 

87     1  28 

9739  ! 

1 

5 

Spica 

W. 

64  44  44 

3501 

66  25  56 

3510 

68    6  55 

9590 

69  47  40 

3530  , 

Mars 

W. 

56  32    7 

9460 

58  14  16 

9470 

59  56  11 

9480 

61  37  52 

3491 

aAquiia; 

E. 

40  48  49 

4154 

39  39  39 

4993 

38  32  40 

AAAa 

37  28    2 

4633 

Venus 

E. 

46  35  48 

9866 

45    2  48 

3880 

43  30    4 

3809 

41  57  35 

3905 

Sun 

E. 

79    5    7 

9799 

77  30  38 

3811 

75  56  24 

3833 

74  22  25 

9835 

6 

Spioa 
Mars 

W. 

78    8     1 

9580 

79  47  24 

3589 

81  26  34 

9909 

83    5  30 

3609 

\V. 

70    2  46 

3540 

71  43    4 

3549 

73  23    9 

9559 

75    3     1 

3568 

Jupiter 

W. 

o4  19  34 

3588 

35  58  45 

3596 

37  37  45 

9604 

39  16  34 

3613 

Aiitares 

W. 

;«  51     0 

9729 

34  27     1 

3735 

36    3    8 

3739 

37  ;i9  18 

9733 

Venus 

E. 

34  18  54 

9963 

32  47  5.3 

3973 

31  17    6 

3985 

29  46  34 

3995 

Sun 

E. 

m  m  17 

3899 

65    3  48 

3903 

03  31  33 

8914 

61  59  32 

9996 

7 

Spica 
Mars 

W. 

91  16  52 

3f57 

92  54  2JJ 

3667 

94  31  5^3 

9677 

96    9    4 

9686 

w. 

83  19    9 

9613 

84  57  46 

3633 

86  36  10 

9639 

88  14  22 

9640 

Jupiter 

w. 

47  27  47 

9655 

49    5  27 

3664 

50  42  55 

9673 

52  20  11 

9681 

Aiktares 

w. 

45  40    4 

9731 

47  16    3 

3735 

48  51  57 

873JJ 

50  27  45 

3744 

Sun 

E. 

54  22  59 

9981 

52  52  22 

3991 

51  21  58 

3003 

49  51  48 

3013 

8 

Jupiter 

W. 

60  23  43 

3733 

61  59  52 

3733 

63  35  49 

3741 

65  11  35 

9749 

An  tares 

W. 

58  25     1 

9773 

60    0    4 

9770 

61  34  59 

9786 

63    9  45 

3793 

Sun 

E. 

42  24  15 

3066 

40  55  24 

3077 

39  26  46 

3088 

37  58  22 

3090 

9 

Jupiter 

W- 

73    7  43 

3789 

74  42  25 

3798 

76  16  56 

9805 

77  51  17 

9814 

1 

Antares 

W. 

71     1  24 

3828 

72  35  16 

3835 

74     8  58 

9849 

75  42  31 

9840 

Sun 

E. 

30  39  41 

31.56 

29  12  39 

3166 

27  45  51 

3180 

26  19  18 

3103 

10 

Jupiter 

VV. 

85  40  26 

3853 

87  13  45 

3861 

88  46  54 

9868 

90  19  54 

9875 

1 

Antares 

1 

W. 

83  27  54 

3887 

85    0  30 

9804 

86  32  56 

9009 

88    5  12 

9010 

52 


MARCH,    1888. 


XV. 


• 

GREENWICH  MEAN  TIM£. 

LUNAR  DISTANCES. 

/ 

of  the 
mth. 

Name  and  Direction 

Noon. 

p.lI 

of 

DPu 

P.L. 
of 

VPu 

P.L. 
of 

IXN 

P.L. 

or 

r 

nf  Object. 

Ditr. 

Diff. 

Diff. 

Diff. 

10 

Sum 

E. 

O        t       n 

24  53    1 

3908 

O          1         il 

23  27    1 

3893 

22     1  19 

3939 

pin 

20  35  56 

14 

Sum 

W. 

20  43    6 

3466 

22    4    8 

3464 

23  25  12 

3463 

24  46  17 

3463 

Aldebaran 

E. 

53  25  26 

3096 

51  55  45 

3030 

50  26  10 

3035 

48  56  41 

3040 

Saturn 

E. 

105  15  48 

3014 

103  45  53 

3090 

102  16    5 

3095 

100  46  23 

3o:w  ' 

1 

J5 

Sum 

W. 

31  31  28 

3471 

32  52  25 

3479 

34  13  20 

3474 

35  34  13 

3475 

Aldebaran 

E. 

41  30  41 

3061 

40     1  44 

3065 

38  32  51 

3069 

37    4    3 

3079 

Pollux 

E. 

85  46  34 

3104 

84  18  29 

3108 

82  50  29 

3111 

81  22  33 

3114 

Saturm 

E. 

93  19  20 

3051 

91  50  10 

3054 

90  21     4 

3057 

88  52    2 

3060 

J6 

Sun 

W. 

42  18  18 

3480 

43  39    4 

3480 

44  59  49 

3481 

46  20  35 

3480 

Aldeboriin 

E. 

29  40  50 

3089 

28  12  19 

3083 

26  43  49 

3085 

25  15  21 

3086 

Pollux 

E. 

74    3  47 

3198 

72  36  11 

3199 

71     8  37 

3130 

69  41     4 

*    3131 

Saturn 

E. 

81  27  42 

3071 

79  58  57 

3079 

78  30  13 

3073 

77     I  30 

3073 

17 

Sun 

W. 

53    4  34 

3475 

54  25  2(5 

3479 

55  46  21 

3470 

57    7  19 

3466 

Pollux 

E. 

62  23  40 

3136 

60  56  14 

3135 

59  28  47 

3134 

58     1   19 

3133 

Saturn 

Vs. 

69  37  58 

3070 

68    9  12 

3069 

m  40  25 

3068 

65  11  36 

3065 

ReguluK 

E. 

98     1   16 

3079 

96  32  41 

3078 

95    4    4 

3076 

93  35  25 

3073 

J8 

Sun 

W. 

63  53  13 

3444 

65  14  40 

3438 

66  36  13 

3439 

67  57  53 

3496 

a  Arietis 

W. 

29  47  53 

3719 

31     4  20 

3658 

32  21  52 

3604 

a3  40  22 

3556 

Pollux 

E. 

50  43  44 

3199 

49  16    9 

3196 

47  48  31 

3194 

46  20  51 

3193 

Saturn 

E. 

57  46  32 

3047 

56  17  17 

3041 

54  47  55 

3036 

53  18  27 

3030 

Regulus 

E. 

86  11  11 

3054 

84  42    5 

3049 

83  12  53 

3043 

81  43  34 

3038 

19 

Sun 

W. 

74  48  16 

3386 

76  10  49 

3376 

77  33  :33 

3365 

78  56  29 

3356 

a  Arietra 

W. 

40  24  39 

3371 

41  47  29 

3340 

43  10  54 

3319 

44  34  51 

3965 

Pollux 

E. 

39    Q     1 

3115 

37  34  10 

3115 

36    6  19 

3115 

34  38  28 

3116 

Saturn 

E. 

45  49    9 

9995 

44  18  50 

9986 

42  48  20 

9977 

41   17  39 

9960 

R'gnluB 

E. 

74  14  59 

3001 

72  44  48 

9993 

71   14  26 

9983 

69  43  52 

9974 

20 

Sun 

W. 

85  54  17 

3996 

87  18  33 

3983 

88  43    4 

3970 

90    7  51 

3955 

• 

a  Arietis 

W. 

51  42    4 

3166 

53    8  54 

3144 

54  36  10 

3194 

56    3  51 

3109 

Aldebanuj 

W. 

18    4  13 

9995 

19  36    0 

9919 

21     8    4 

9899 

22  40  24 

9886 

Saturn 

E. 

a3  41  10 

9916 

32    9  11 

9904 

30  36  57 

9899 

29    4  28 

9680 

Rogulus 

E. 

62    7  56 

9990 

60  36    2 

9908 

59    3  53 

9895 

57  31  28 

9883 

21 

Sun 

W. 

97  16    6 

3179 

98  42  40 

3163 

100    9  34 

3145 

101  36  49 

3199 

a  Arietis 

W. 

63  28  41 

9999 

64  58  55 

9979 

66  29  34 

9959 

68    0  38 

9939 

Aldebaran 

W. 

30  26  :<5 

9819 

32    0  47 

9797 

33  35  19 

9789 

35  10  11 

9765 

Regnlns 

E. 

49  45    5 

9819 

48  10  53 

2797 

46  36  21 

9781 

45     1  28 

9766  ' 

Spica 

E. 

103  34    0 

9844 

102    0  29 

9898 

100  26  38 

9819 

98  52  26 

9796 

22 

Sun 

W. 

108  58  21 

3038 

110  27  47 

3019 

111  57  36 

3001 

1 13  27  48 

9981  ; 

Aldebaran 

W. 

43  10     1 

9680 

44  47    8 

9663 

46  24  38 

9644 

48    2  33 

9696  ; 

Regulus 

E. 

37     1  44 

9681 

35  24  3J) 

9664 

33  47  11 

9647 

3^2    f»  20 

9689  1 

Spica 
Mars 

E. 

90  56    0 

9710 

89  19  34 

9693 

87  42  45 

9675 

86    5  32 

9657 

E. 

96  54  26 

9607 

95  15  40 

9588 

93  36  29 

9570 

91  56  53 

9559 

23 

Sun 

W. 

121    4  57 

9683 

122  37  38 

9863 

124  10  44 

9844 

125  44  15 

9895 

XVI. 
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GREENWICH  MEAN  TIME. 

• 

1 

LUNAR  DISTANCES. 

• 

2j 

P.L. 

KL. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Dlff.' 

XVh 

of 
Dift: 

xvmh. 

of 
Diff. 

XXIh. 

of 
Dlff. 

O          /          ti 

O           1        II 

O          /        '/ 

O         1        II 

10 

Sun 

E. 

19  10  53 

3976 

17  46  13 

3999 

16  22    0 

3398 

14  58  19 

3300 

14 

Sun 

W. 

26    7  22 

3464 

27  28  26 

3466 

28  49  28 

3467 

30  10  29 

3460 

Aldebaran 

E. 

47  27  18 

3044 

45  58    0 

3049 

44  28  48 

3054 

42  59  42 

3058 

Saturn 

E. 

99  16  48 

3034 

97  47  18 

3039 

96  17  54 

3043 

94  48  35 

3047 

15 

Son 

W. 

.36  55    5 

3476 

38  15  56 

3478 

39  36  45 

3480 

40  57  32 

3480 

^ 

Aldebaniii 

E. 

35  35  19 

3074 

34    6  38 

3078 

32  37  59 

3078 

31     9  2:) 

3081 

Pollux 

E. 

79  54  41 

3118 

78  26  53 

3190 

76  59    8 

3193 

75  31  26 

3195 

Saturn 

E. 

87  2:^    4 

3063 

85  54    9 

3065 

84  25  17 

3068 

82  56  28 

3070 

'   id 

Sun 

W. 

47  41  21 

3479 

49    2    8 

3479 

50  22  55 

3«78 

51  43  44 

MTl 

] 

Aldebiiraii 

E. 

23  46  54 

3086 

22  18  27 

3087 

20  50     1 

3087 

19  21  36 

3087 

• 

Pollux 

E. 

68  13  32 

3133 

66  46    2 

3133 

65  18  J«. 

3135 

63  51     6 

3136  ; 

! 

Saturn 

E. 

75  32  48 

3073 

74    4    6 

3073 

72  35  24 

3073 

71    6  42 

3079  ' 

1 

1 
1 

17 

Sun 

W. 

58  28  21 

3463 

59  49  27 

3459 

61   10  37 

3454 

62  31  52 

3449 

1 

Pollux 

E. 

56  33  50 

3133 

55    6  20 

3139 

53  38  49 

3131 

52  11  17 

3130 

1 

Saturn 

E. 

63  42  44 

3069 

62  13  48 

3058 

60  44  47 

3055 

59  15  42 

3051 

1 

Regiiliis 

E. 

J)2    6  43 

3070 

90  37  57 

3066 

89    9    6 

3063 

87  40  1 1 

3050 

i 
18 

Sun 

W. 

69  19  40 

3419 

70  41  35 

3411 

72    3  39 

3409 

73  25  53 

3304 

ot  Arietis 

W. 

34  59  44 

3513 

36  19  54 

3479 

37  40  49 

3436 

39    2  25 

3408 

Pollux 

E. 

44  53    9 

3191 

43  25  25 

3119 

41  57  39 

3118 

40  29  51 

3116 

Saturn 

E. 

51  48  52 

3094 

50  19    9 

3018 

48  49  18 

3010 

47  19  18 

3003 

Regulu8 

E. 

80  14    8 

3031 

78  44  34 

3095 

77  14  52 

3017 

75  45    0 

3000 

19 

Sun 

W. 

80  19  36 

3345 

81  42  56 

3333 

83    6  29 

3391 

84  30  16 

3300  j 

a  Arietis 

W. 

45  59  20 

3959 

47  24  19 

3936 

48  49  46 

3919 

50  15  41 

3188  j 

Pollux 

E. 

S3  10  38 

3118 

31  42  50 

3199 

.30  15    7 

3I9H 

28  47  31 

3135 

Saturn 

E. 

39  46  47 

S959 

.38  15  43 

9949 

S6  44  26 

9938 

35  12  55 

9097 

ReguluH 

E. 

€^  13    7 

9965 

G6  42  10 

9954 

65  10  59 

9943 

63  39  35 

9031 

20 

Sun 

W. 

91  32  55 

3941 

92  58  16 

3996 

94  23  54 

3910 

95  49  51 

3196 

n  Arietis 

W. 

57  31  58 

3061 

59    0  31 

3060 

60  29  29 

3040 

61  58  52 

3010 

Aldebaran 

W. 

24  13     1 

9879 

25  45  56 

9857 

27  19  10 

9849 

28  52  43 

9808 

Saturn 

E. 

27  31  43 

9867 

25  58  42 

9854 

24  25  24 

9841 

22  51  49 

9887 

Regiilus 

E. 

55  58  47 

9869 

54  25  49 

9855 

52  52  33 

9841 

51  18  58 

9897 

21 

Sun 

W. 

103    4  24 

3111 

104  32  20 

3093 

106    0  38 

3075 

107  29  18 

3066 

a  Arietis 

W. 

69  32    7 

9990 

71     4     1 

9900 

72  36  20 

9880 

74    9    5 

9860 

Aldebanin 

W. 

:J6  45  25 

9749 

38  21     0 

9739 

3i)  56  57 

9715 

41  33  17 

9007 

ReiruluH 

E. 

43  26  15 

9750 

41  50  41 

4733 

40  14  45 

9716 

38  38  26 

9008 

13 

Spic^i 

E. 

97  17  53 

9779 

95  42  58 

9763 

94    7  41 

9746 

92  32    2 

9790 

22 

Sun 

W. 

114  58  25 

9961 

116  29  26 

9949 

118    0  51 

9993 

119  32  41 

9009 

Aldebanin 

W. 

49  40  52 

9608 

51    19  36 

9589 

52  58  46 

9571 

54  38  21 

9560 

. 

Regains 

E. 

30  31     5 

9611 

28  .52  25 

9593 

27  13  21 

9575 

25  3:^  52 

8557 

Spica 

E. 

84  27  55 

9639 

82  49  53 

9691 

81  11  27 

S603 

79  32  36 

9585 

Mars 

E. 

90  16  52 

9533 

88  36  25 

9515 

86  55  33 

9497 

85  14  15 

9477 

33 

Sun 

W. 

127  18  11 

9806 

128  52  33 

9785 

130  27  21 

• 

97B6 

132    2  34 

9747 

54 
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GREENWICH  MEAN  TIME. 


Li 


23 


24 


25 


26 


27 


28 


LUNAB  DISTANCES. 


Name  and  Direotioii 
of  Ol^eot. 


Aldebaran 

Spica 

Mars 

Aldebaran 

Pollux 

Saturn 

Spica 

Mars 

Jupiter 

Aldebaran 

Pollux 

Saturn 

Spica 

Mars 

Jdpiter 

An  tares 

Pollux 

Saturn 

Regulus 

Spica 

Mars 

Jupiter 

Antares 

Pollux 

Saturn 

Regulus 

Jupiter 

Antares 

Saturn 
Regulus 


W. 

E. 
E. 

W. 
W. 
VV. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
VV. 
E. 
E. 

W. 
W. 


Jupiter 

E. 

Antares 

E. 

29 

Regulus 

W. 

Jupiter 

E. 

Antares 

E. 

30 

Regulus 

W. 

Spica 

W. 

Mars 

W. 

aAquilff 

E. 

31 

Regulus 

W. 

Spica 

W. 

Mars 

W. 

a  Aquil8e 

E. 

Sun 

E. 

Noon. 


O  t        II 

.56  18  22 

77  .53  20 
83  32  30 

69  .54  23 
26  .50  11 
18  18  28 
64  23  54 
()J)  42  20 
108  2:3  29 

a*)  58  44 
40  25  46 
;32  22  18 
.50  28  14 
,55  2:3  21 
94  20  7 
96  22  20 

54  40  15 
46  53  4 
18  22  5 

36  II  9:3 
40  37  55 
79  50  16 
82  2  13 

69  20  42 
61  45  6 

33  12  44 
64  59  16 
67  22  0 

76  50  23 

48  17  23 

49  55  22 
,52  31  38 

63  25  54 

34  49  0 

37  45  16 

78  28  21 
25  25  .56  ' 
20  53  6 
73  8  6 

93  16  22 
39  ,50  ;^ 
.^5  56  36 
60  30  17 
129  27  32 


P.  L. 
of 

Diff. 


S533 
2566 
2458 

838S 
9501 
3389 
9431 
9307 
9386 

9941 
9340 
9940 
2205 
9166 
9944 
9203 

9184 
9120 
9130 
9917 
9050 
9194 
9174 

9086 
9037 
9041 
9049 
9100 

1998 
9001 
2007 
2085 

9010 
9026 

2158 

2063 
9299 
1999 
2690 

9153 
2227 
2067 
9045 
9476 


m>' 


II 


57  58  49 

76  13  38 
81  50  18 

71  38  24 
28  29  18 
20  2  19 

62  40  49 
67  .56  31 

106  .39  37 

85  46  11 
42  10  47 

34  9  46 
48  42  7 
.53  34  2 
92  32  45 

94  36  10 

.56  29  7 
48  43  :»3 
20  12  18 
.'34  23  21 
38  45  38 

77  ,59  54 
80  13  7 

71  12  3 

63  37  43 

35  5  15 
63  6  47 
65  31  1 

78  44  0 
.50  10  .56 
48  1  ,59 
,50  40  16 

65  19  13 
32  56  7 
.35  55  45 

80  20  17 
27  13  41 
22  4(>  42 
71  31  13 

95  6  I 
41  38  19 
37  48*% 
.58  58  55 

127  45  45 


P.L. 

of 

Dltr. 


9514 
9548 
9440 

9364 
9551 
9368 
9404 
9980 
9369 

9224 
2317 
9293 
9281 
2150 
9298 
2977 

9169 
9107 
9116 
9914 
9037 
9119 
9103 

9077 
9099 
9033 
9035 
9094 

1997 
1990 
9006 

9068 

9014 
9033 
9176 

2072 
9218 
2004 
2714 

2166 
2235 
9070 
2989 
2489 


Vlh. 


O  I         II 

59  .39  43 
74  33  31 

80    7  40 

73  22  51 
.30    9  21 

21  46  40 

60  ,57  20 
m  10  15 

104  55  18 

87  34  3 
43  56  21 

35  ,^^7  39 
46  55  40 
51  44  19 
90  44  59 
92  49  36 

58  18  22 
.50  34  21 

22  2  .53 
32  .35  14 
.36  53  2 
76  9  13 
78  23  43 

73  3  .37 
65  30  32 

36  57  58 

61  14  7 
63  39  53 

80  .37  :39 
.52  4  .32 
46  8  34 

48  48  59 

67  12  25 
31  3  25 
.34  6  42 

82  11  59 
29  1  41 
24  40  10 
69  54  .52 

96  55  20 
43  25  55 
39  .39  .58 
,57  28  2J) 
126  4  17 


P.L. 

of 

Diff. 


9495 
9599 
9491 

9345 
9514 
9348 
9387 
9970 
9350 

9207 
9295 
9907 
9969 
9134 
9919 
9960 

9155 
9095 
9103 
9913 
2026 
9100 
9151 

9070 
9093 
9026 
9098 
9090 

1996 
1998 
9006 
2093 

2019 
9049 
9198 

2082 
2212 
2010 
2740 

9179 
9943 
9090 
3037 
9504 


IXh. 


Oil* 

61  21  3 
72  52  58 
78  24  35 

75  7  45 

31  50  15 
23  31  29 

59  13  27 
64  23  ,32 

103  10  32 

89  22  20 
45  42  28 
.37  45  5(5 

45  8  .55 
49  54  11 
88  ,56  49 
91     2  .'38 

60  7  .58 
,52  25  28 
2:3  .53  48 
30  47  6 
35  0  9 
74  18  14 

76  34  2 

74  55  23 

67  23  31 
.38  50  52 
59  21   17 

61  48  39 

82  31  19 
,53  58  10 

44  15    9 

46  .57  49 

m    5  30 

29  10  .57 

32  18  12 

84    3  26 

30  49  .50 
26  33  28 

68  19    5 

98  44  19 

45  13  18 
41  31  12 
55  59  2 

124  23    9 


P.L. 

of 

Diir. 


9477 
9511 
9401 

9397 
9480 
9330 
9371 


9333 

9101 
9974 
9101 
9958 
9118 
9106 
9944 

9141 
9084 
9000 
9916 
9016 
9080 
9141 


9016 
9010 
9093 
9086 

1006 
1006 
9007 
9000 

9024 
9059 
9995 

9003 
9900 
2018 
9767 

9109 
9953 
9103 


9516 
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1 

. 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1 

1 

9 

5^ 

P.L. 

P.  L. 

p.  L. 

p.  L. 

^•2 

o  a 

Name  and  Directioo 
of  Object. 

Midnight. 

of 
Diff. 

XVi^. 

of 
Diff. 

xvinh- 

of 
Diff. 

XXP». 

of 
Diff. 

23 

Aldebarnn 

W. 

63    2  49 

9458 

0       1     If 

64  45    2 

9438 

0    /  " 

66  27  42 

9419 

0       #      i« 

68  10  49 

9401 

Spica 
Mars 

E. 

71  12    0 

Q493 

69  30  37 

9475 

67  48  48 

9457 

66    6  34 

9438 

E. 

76  41     2 

2389 

74  57    2 

9364 

73  12  35 

9345 

71  27  41 

9396 

24 

Aldebiiran 

W. 

76  53    5 

3309 

78  38  51 

9991 

80  25    3 

9974 

82  11  41 

9957 

Pollux 

W. 

.33  31  57 

9448 

35  14  24 

9418 

36  57  33 

9391 

38  41  21 

9385 

Saturn 

W. 

25  16  45 

9311 

27    2  28 

9993 

28  48  38 

9974 

30  35  15 

9957 

Spicii 

E. 

57  29  10 

9354 

55  44  29 

9339 

53  59  26 

9394 

52  14     1 

9909 

Mars 

E. 

62  36  22 

9935 

60  48  46 

9916 

59    0  43 

9900 

57  12  15 

9184 

Jupiter 

E. 

101  25  20 

9314 

99  39  41 

9996 

97  53  35 

9970 

96    7    4 

9961 

'  *i5 

Aldebnrnn 

W. 

91  11     1 

9176 

93    0    4 

9169 

94  49  29 

9147 

96  39  16 

9134 

1 
1 

Pollux 

W. 

47  29    5 

9255 

49  16  11 

SB35 

51     3  46 

9917 

52  51  48 

9900 

Saturn 

W. 

3i)  34  37 

9176 

41  23  41 

9161 

43  13    7 

9147 

45    2  55 

9133  1 

! 

Spica 

E. 

43  21  5:3 

9947 

41  34  35 

9937 

39  47    3 

9999 

37  59  18 

9999 

! 

Mars 

E. 

48    3  40 

9103 

46  12  46 

9089 

44  21  30 

9075 

42  29  53 

9009 

i 

Jupiter 

E. 

87    8  15 

9180 

85  19  18 

2166 

83  29  59 

9151 

81  40  18 

9137 

Antiires 

E. 

89  15  16 

9999 

87  27  31 

9914 

85  39  25 

9901 

83  50  59 

9188 

26 

Pollux 

W. 

61  57  54 

21S8 

63  48  10 

9116 

65  38  44 

9105 

67  29  35 

9095 

Saturn 

W. 

54  16  52 

9orj 

56    8  33 

9069 

58    0  30 

2063 

59  52  41 

9044 

Reirulns 

W. 

25  45    2 

9079 

27  36  34 

9068 

29  28  22 

9058 

31  20  26 

9049 

Spic« 

E. 

28  59    2 

9991 

27  11     6 

9931 

25  23  24 

9946 

23  36    5 

9960 

Mars 

E. 

33    6  59 

9000 

31   13  34 

1998 

29  19  56 

1990 

27  26    6 

1983 

Jupiter 

E. 

72  26  58 

9078 

70  35  25 

9068 

68  43  36 

9059 

66  51  33 

9050 

i 

! 

Antares 

E. 

74  44    5 

9131 

72  53  53 

9199 

71     3  27 

9114 

69  12  49 

9107 

27 

Pollux 

W. 

76  47  20 

9057 

78  39  26 

9059 

80  31  39 

9048 

82  23  59 

9044 

Saturn 

w. 

69  16  40 

9011 

71     9  57 

9007 

73    3  20 

9003 

74  56  49 

9000 

Reguhis 

w. 

40  43  56 

9014 

42  37    9 

9010 

44  30  28 

9006 

46  23  53 

9003 

) 

Jupiter 

E. 

57  28  19 

9018 

55  35  13 

9014 

53  42     1 

9010 

51  48  43 

9009 

Antares 

E. 

59  57  19 

9084 

58    5  55 

9083 

56  14  29 

9083 

54  23    3 

9083 

28 

Saturn 

W. 

84  24  59 

1097 

86  18  38 

1999 

88  12  14 

9001 

90    5  46 

9004 

Regulus 

W. 

55  51  48 

1998 

57  45  25 

9000 

59  38  59 

9003 

61  32  29 

9006 

1 

Jupiter 

K. 

42  21  46 

9009 

40  28  26 

9019 

38  35  11 

9016 

36  42    2 

9091 

Antnres 

E. 

45    6  49 

9107 

43  16    1 

9116 

41  25  27 

9198 

39  35  11 

9149 

29 

ReguIuB 

W. 

70  58  27 

9031 

72  51  13 

9038 

74  43  48 

9046 

76  36  11 

9054 

Jupiter 

E. 

27  18  44 

9063 

25  26  48 

9075 

23  a5  11 

9090 

21  43  57 

2109 

, 

Antares 

E. 

30  30  21 

9255 

28  43  15 

9990 

26  57     1 

9339 

25  11  48 

9383 

30 

Reffiihis 

W. 

85  54  36 

9104 

87  45  29 

9115 

89  36    5 

9197 

91  26  23 

9139 

Spica 

W. 

32  38    4 

9208 

34  26  19 

9910 

36  14  31 

9915 

38    2  36 

9»1 

Mars 

W. 

28  26  34 

9096 

30  19  27 

9035 

32  12    6 

9046 

34    4  29 

9056 

1 

a  Aqiiilae 

E. 

66  43  54 

9798 

65    9  23 

9830 

63  35  34 

9866 

62    2  31 

9904 

1 

!  3] 

Regulus 

W. 

100  32  58 

9206 

102  21  16' 

9291 

104    9  12 

9936 

105  56  46 

9251 

1 

Spica 

W. 

47    0  26 

9264 

48  47  18 

2975 

50  33  54 

9987 

52  20  13 

2299 

Mars 

W. 

43  22    6 

9116 

45  12  40 

9130 

47    2  54 

9143 

48  52  48 

2157 

1 

a  Aquilie 

E. 

54  30  39 

3144 

5:3    3  23 

3204 

51  37  19 

3970 

50  12  32 

3341 

1 

Sun 

E. 

122  42  21 

2533 

121     1  53 

2547 

119  21  45 

9561 

117  41  57 

9577 

56 
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AT  GREENWICH  APPARENT  NOON. 


s 

§ 

^ 

S 

• 

• 

.a 

(M 

%4 

o 

o 

>* 

►> 

« 

e8 

Q 

Q 

SZ7iV. 

Mon. 

Tues. 

Wed. 
Thiir. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Tliur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

1  Wed. 
Thur. 
Frid. 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 


Sat.  1 28 
SUN  29 
Mon.     30 


Tues.    31 


.THE  SUN'S 


Apparent 
Ri|Cht  Aonenaion. 


0  44  51.99 
0  48  30.47 
0  52  9.10 

0  55  47.92 

0  59  26.93 

1  3  6.15 

1  6  45.59 
1  10  25.28 
1  14  5.24 

1  17  45.48 
1  21  26.00 
1  25  6.82 

1  28  47.95 
1  32  29.40 
1  36  11.19 

1  39  53.32 
1  43  35.82 
1  47  18.70 

1  51  1.97 
1  54  45.65 
1  58  29.74 


2 
2 
2 


2  14.26 
5  59.23 
9  44.66 


2  13  30.57 
2  17  16.97 
2  21  3.87 

2  24  51.29 
2  28  39.23 
2  32  27.72 

2  36  16.77 


Diff.  for 
1  Hour. 


H 

9.100 
9.106 
9.113 

9.121 
9.130 
9.139 

9.149 
9.159 
9.170 

9.182 
9.194 
9.207 

9.220 
9.234 
9.248 

9.263 
9.278 
9.295 

9.312 
9.32^) 
9.347 

9.36.5 
9384 
9.403 

9.423 
9.444 
9.465 

9.4H7 
9..')09 
9.IS32 

9.555 


Apparent 
Declination. 


// 


N.  4  49  25.4 

5   12  27.0 

5  35  23.1 

5  58  13.4 

6  20  57.6 

6  43  35.5 

7  6  67 
7  28  30.6 

7  50  47.0 

8  12  55.6 
8  34  56.1 

8  56  48.1 

9  18  31.0 
9  40  4.7 

10     1  28.8 

10  22  43.0 

10  43  46.8 

11  4  39.9 

11  25  22  0 

11  45  52.7 

12  6  11.8 

12  26  19.0 

12  46  13.8 

13  5  56.0 

13  25  25.3 

13  44  41.3 

14  3  43.8 

14  22  ;32.4 

14  41  6.9 

14  59  27.0 

N.15  17  32.4 


Ditr  for 
1  Hour. 


+.57.07 
57.45 
57.22 

+56.97 
56.71 
56.44 

+56.15 
55,H4 
55.52 

+55.19 
54  84 
54.47 

+54.09 
.53.70 
53.29 

+52.87 
52.43 
51.98 

+51.51 
51.03 
50.54 

+50.03 
49.51 

48.98 

+48.44 
47.88 
47..M2 

+46.74 
46  14 
45..53 

+44.91 


Semi, 
diameter. 


6 
6 
6 


// 


1.94 
1 .65 
1.36 


6  1.08 
6  0.80 
6     0.52 

6  0.24 
5  59.96 
5  59.68 

5  59.41 
5  59.14 
5  58.87 

5  58.60 
5  58.34 
5  58.08 

5  57.82 
5  57.56 
5  57.30 

5  57.05 
5  56.80 
5  56.55 

5  56.30 
5  56.05 
5  55.80 

5  55.55 
5  55.30 
5  55.05 

5  54.80 
5  54.55 
5  54.30 


15  54  06 


Sidereal 

Time  of 

Semi- 

diameter 

Pa»aing 

Meridiau. 


64.52 
64.54 
64.56 

64.59 
64.61 
64.64 

64.67 
64.71 
64.75 

64.79 
64.83 
64.88 

64.92 
64.97 
65.02 

65.08 
65.14 
65.20 

65.26 
65.33 
65.39 

65.46 
65.53 
65.60 

65.67 
65.74 
65.8 1 

65.89 
65.96 
66.04 

66.11 


Equation  of 

Time, 

to  be 

Added  to 


Subtract  «>d 

from 
Apparout 

Time. 


m        M 

3  45.50 
3  27.48 
3    9.61 

2  51.91 
2  34.41 
2  17.13 

2  0.08 
I  43.26 
1  26.71 

1  10.44 
0  54.46 
0  38.77 

0  23.38 
0     8.32 


0  6.40 

0  20.78 

0  34.79 

0  48.42 

1  1.67 
1  14.52 
1  26.95 

1  38  95 

1  50.50 

2  1.60 

• 

2  12.22 

2  22.34 

2  31.96 

2  41.08 

2  49.66 

2  57.70 

3  5.19 


Diflr.  for 
1  Hour. 


H 

0.754 
0.748 
0.741 

0.733 
0.724 
0:715 

0.705 
0.095 
0.684 

0.672 
0.()60 
0.647 

0.()34 
0.620 
0.606 

0.591 
0.576 
0.5()0 

0..543 
0.52(> 
0.508 

0.490 
0.471 
0.452 

0.432 
0411 
0.390 

0.368 
0.346 
0.323 

0.300 


NoTB.^— The  mean  time  of  aemidiaraeter  paasing  may  bo  found  by  subtracting  0".18  from  tbo  sidoroal  time. 

The  sign  4-  prefixed  to  the  hourly  change  of  dt* clination  indicates  that  north  decIinatiouM  ai*e  increaaing. 


n. 
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AT  GRBBirWlOH  MEAN  NOOK 


s 

.a 


Q 


SUN. 

Mon. 

Tues. 

Wed. 

i  Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 


g 


I 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 


Frid. 

13 

Sat. 

14 

SUN. 

15 

Mon. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 
I  Tues. 

Wed. 
Thur. 
Frid. 


19 
20 
21 

22 
23 
24 

25 
26 

27 


Sat.  128 
SUN.  i  29 
Mon.    I  30 


Tues. 


31 


THE  SUN'S 


Apparent 
Bight  AnoeiiftloD. 


h      ro        8 

0  44  51.42 
0  M  29.94 
0  52     8.63 

0  55  47.48 

0  59  26.53 

1  3     5.80 

1  6  45.29 
1  10  25.02 
1    14     5.02 

1  17  45.30 
1  21  25.86 
1  25     6.72 

1  28  47.89 
1  JI2  29.38 
1  36  11.21 

1  39  53.38 
1  43  35.92 

1  47   18.84 

1  51  2.14 
1  54  45.85 

1  58  29.97 

2  2  14.52 
2  5  59.52 
2     9  44.98 

2  13  30.91 
2  17  17.34 
2  21     4.27 

2  24  51.71 
2  28  39.68 
2  32  28.19 

2  36  17.26 


Diff.  for 
1  Hoar. 


8 

9.10*2 
9.108 
9.115 

9.l"2:t 

9.141 

9.151 
9.161 
9.17'<2 

9.184 
9.196 
9.-209 

9.2-.i2 
9.-2:<6 
9.250 

9.*265 
9.*2d() 
9.296 

9.:n:< 
9.a:iO 
9.348 

9  366 
9.385 
9.404 

9.424 
9.445 
9.466 

9.488 
9.510 
9.5.33 


Apparent 
Declination. 


N. 


DiAfor 
1  Hour. 


4  49  2l'.8    +57.68 


5  12  23.7 
5  36  20.1 


57.46 
57.23 


5  58   10.7  i  +56.98 

6  20  55.2       56.72 
6  43  33.4      56.45 


7  6  48 
7  28  29.0 
7  50  45:7 


+56.16 
55.a5 
55.53 


8   12  54  6  I  +55.20 
8  34  55.3  ^    54.85 


8  56  47.5 

9  18  30.7 
9  40  4.6 

10     1  28.9 

10  22  43.3 

10  43  47.3 

11  4  40  6 

11  25  22.9 

11  45  53.8 

12  6  13.1 


54.48 

+54.10 
53.71 
53..30 

+52.88 
52.44 
51.99 

+51.52 
51.04 
50.55 


12  26  20  4    +50.04 

12  46   15.4      49.52 

13  5  57.7      48.99 


13  25  27.1 

13  44  43.2 

14  3  45.8 


+48.45 
47.89 
47.32 


14  22  34.5  +46.74 
14  41  9.1  46.14 
14  59  29.2      45.53 


9.556    N.  15    17  34  6    +44.91 


Equation  of 

Time, 

to  be 
Sabtraoted 

from 


Added  to 
Mean  Time. 


m       8 

3  45.55 
3  27.52 
3     9.66 

2  51.95 
2  34.45 
2  17.17 

2  0.11 
1  43.28 
1  26.73 

1  10.46 
0  54.47 
0  38.77 

0  23.38 
0__8^2 

0     6.40' 

0  20.78 
0  34.79 

0  48.43 

1  1.68 
1  14.53 
I  26.96 

1  38.96 

1  50.51 

2  1.61 

2  12.23 
2  22.36 
2  31.98 

2  41.10 
2  49.68 

2  57.72 

3  5.20 


Dili:  for 
1  Hour. 


8 

0.754 
0.748 
0.741 

0.733 
0.724 
0.715 

0.705 
0.695 
0.684 

0.672 
0.670 
0.647 

0.634 
0.620 
0.606 

0.591 

0.576 

0.560 

0.543 
0.526 

0..508 

0.41)0 
0.471 
0.452 

0.432 
0.411 
0.390 

0.30H 
0.346 
0.323 

0.300 


If  one. The  semidiameter  for  mean  noon  may  be  aesnmed  the  8ame  as  that  for  apparent  noon. 

The  sipi  4-  prviftxe»d  to  the  hourly  change  of  declination  indicates  that  north  dei'liuatinnM 
are  increasing. 


Sidereal 

Time, 

or 

KiKht  Asoeni«iou 

of 

Mean  Sun. 


Diff.  for  1  Hour, 

-f  9-.b5()r). 
(Table  III.) 


h      m       8 

0  41  5.87 
0  45     2.42 

0  48  58.97 

0  52  55.53 

0  56  52.08 

1  0  48.63 

1  4  45.18 
1  8  41.74 
1    12  38.29 

1  16  34.84 
1  20  31.39 
1  24  27.95 

1  28  24.50 
1  32  21.06 
1  36   17.61 

1  40  14.16 
1  44  10.71 
1  48     7.27 

1  52  3.82 
1  56     0.38  ' 

1  59  56.93 

2  3  53. 18  i 
2  7  50.03  I 
2  11  46.59  I 

2  15  43.14 
2  19  39.70 
2  23  36.25 

2  27  32.81 
2  31  29.36 
2  35  25.91 

2  39  22.46 


D8 
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m. 


1 

AT  GREENWICH  MEAN  NOON. 

• 

• 

THE  SUN'S 

Lognrithm 

of  the 

Radins  Vector 

>* 

.a 

TRUE  LONGITUDE, 

He«u  Time 

O 

o 

Diff.  for 
1  Hour. 

LATITUDE. 

of  the 
Earth. 

DiiLfor 
1  Hoar. 

of 
Sidereal  Noon. 

1 

X 

V 

92 

O            *           II 

12  12     2.8 

1        II 

12     4.9 

ur.V? 

-h  0 .34 

0.0000307 

+53.3 

h      m       a 

23  15     4.96 

2 

93 

13  11     8.4 

11   10.4 

147.70 

0.26 

0.0001586 

53.5 

23  11     9.05 

3 

94 

14  10  12.2 

10  14.1 

147.63 

0.14 

0.0002865 

53.3 

23     7  13.14 

4 

95 

15     9   14.3 

9  16.2 

147.55 

4- 

0.01 

0.0004143 

+53.2 

23     3  17.23 

5 

96 

16     8  14.7 

8  16.5 

147.48 

— 

0.12 

0.0005418 

53.0 

22  59  21.33 

6 

97 

17     7  13.3 

7   15.0 

147.40 

0.25 

0.0006688 

52.8 

22  55  25.42 

7 

98 

18    6  10.1 

6  11.7 

147.3:) 

^^ 

0.38 

0.0007953 

+52.6 

22  51  29.51 

8 

99 

19     5     5.1 

5     6.6 

147.2.5 

0.50 

0.00092 1 1 

52.3 

22  47  3:^.60 

9 

100 

20     3  58.2 

3  59.6 

147.17 

0.61 

0.0010461 

51.9 

22  43  37.70 

10 

101 

21     2  49.4 

2  50.7 

147.09 

0.69 

0.0011702 

+51.5 

22  39  41.79 

11 

102 

22     1  38.8 

1  40.0 

147.01 

0.73 

0.0012932 

51.1 

22  35  45.88 

12 

103 

23     0  26.2 

0  27.3 

146.U3 

0.75 

0.0014152 

50.6 

22  31  49.97 

13 

104 

23  59  11.5 

59   12.5 

146.84 

^^ 

0.74 

0.0015361 

+50.2 

22  27  54.07 

14 

105 

24  57  54.6 

57  55.5 

146.75 

0.70 

0.0016560 

49.8 

22  23  58.16 

15 

1 

106 

25  56  35.6 

56  36.4 

146.66 

0.63 

0.0017749 

49.4 

22  20     2.25 

16 

107 

26  55  14  4 

55   15.1 

146.1)7 

^^^^ 

0.53 

0.0018927 

+48.9 

22   16     6.34 

17 

108 

27  53  50.9 

53  51.5 

146.48 

0.42 

00020096 

48.5 

22   12   10.44 

18 

1 

109 

28  52  25.3 

52  25.8 

146.39 

0.30 

0.0021257 

48.2 

22     8  14.53 

19 

110 

29  50  57.5 

50  57.9 

146.30 

^^^ 

0.17 

0.0022412 

+47.9 

22     4   18.62 

20 

111 

30  49  27.6 

49  27.9 

146.21 

— 

0.04 

0.0023560 

47.7 

22     0  22.72 

21 

112 

31  47  55.5 

47  55.7 

146.12 

+ 

0.08 

0.0024702 

47.5 

21  56  26.82 

22 

113 

32  46  21.2 

46  21.3 

146.03 

4- 

0.19 

0.0025839 

+47.3 

21  52  30.91 

23 

114 

33  44  44.9 

44  44.8 

145.94 

0.27 

0.0026973 

47.2 

21  48  35.00 

24 

115 

34  43     6.6 

43     6.4 

145.86 

0.33 

0.0028104 

47.1 

21  44  39.09 

25 

116 

35  41  26.4 

41  26.1 

145.78 

-f- 

0.37 

0.0029232 

+47.0 

1 
21  40  43.19 

26 

117 

36  39  44.3 

39  43.9 

145.71 

0.38 

0.0030357 

46.8 

21  36  47.28 

27 

118 

37  38     0.4 

37  59.9 

145.64 

0.35 

0.0031479 

46.7 

21  32  51.37 

•>8 

119 

38  36  14.8 

36   14.2 

145.57 

-f 

0.29 

0.0032597 

+46.5 

21  28  55.46 

29 

120 

39  34  27.6 

34  26.9 

145.50 

0.21 

0.0033710 

46.3 

21  24  59.55 

30 

121 

40  32  38  9 

32  38.0 

145.44 

+ 

0.10 

0.0034816 

46.0 

21  21     3.64 

1 

31 

122 

41  30  48.7 

30  47.7 

145.38 

— 

0.02 

0.0035916 

+45.7 

21   17     7.73 

1 

1 

XOTI 

11.— The 

numbers  in  colnmn 

"K  correspond  to  the  tn 

le  eqn 

inox  of  the  datei  in  colui 

unV,  to 

DifT.  for  1  Hour,    \ 
9*  8296 

the 

mean  equinox  of  Ja 

nnary  0^.0. 

(Table  n.) 

1 

IV. 
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GREENWICH  MEAN  TIME. 

■ 

a 

% 

THE  MOON'S 

1 

i 

1    - 

1 

SEMIDIi 

Noon. 



16  \4.5 

LMBTER. 

Midnight. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

Noon. 

Diff.  for 
1  Hour. 

-1.04 

Midnight. 

Diflf.  for 
1  Honr. 

Meridian  of 
Oreenwicli. 

Dlff.  for 
1  Hour. 

Noon. 

19.2 

16     8.0 

59  2919 

59     6.0 

-2.02 

h       ui 

16  59.5 

ni 
2.40 

2 

16     1.3 

15  54.6 

58  41.4 

2.()6 

58   16.6 

2.06 

17  56.5 

2.34 

20.2 

3 

15  47.9 

15  41.4 

57  52.0 

2m 

57  28.0 

1.96 

18  51.7 

2.25 

21.2 

4 

15  35.1 

15  29.2 

57     5  0 

-1.87 

56  43.2 

-1.77 

19  44.4 

2.13 

22.2 

5 

15  23.5 

15  18.3 

56  22.5 

1.67 

56     3.2 

1.55 

20  34.2 

2.02 

23.2 

6 

15  13.4 

15     8.9 

55  45.3 

1.43 

55  28.9 

1.31 

21  21.3 

1.91 

24.2 

7 

15     4.8 

15     1.1 

55  13.9 

-1. 19 

55     0.3 

-1.08 

22     6.2 

1.83 

25.2 

8 

14  57.8 

14  54.8 

54  48.1 

0.1U5 

54  37.2 

0.85 

22  49.4 

1.77 

26.2 

9 

14  52.3 

14  50.0 

54  27.7 

0.74 

54   19.4 

0.64 

23  31.6 

1.74 

27.2 

10 

14  48.1 

14  46.5 

54   12.3 

-0  .'>4 

54     6.4 

-0.44 

6 

28.2 

11 

14  45.2 

14  44.3 

54     1.8 

0.:J:J 

53  58.5 

-0.22 

0  13.4 

1.75 

0.1 

12 

14  43.8 

14  43.6 

53  56.5 

-O.ll 

53  55.9 

+0.01 

0  55.6 

1.77 

1.1 

13 

14  43.8 

14  44.5 

53  56.8 

+0.14 

53  59.2 

+0.27 

1  38.7 

1.82 

2.1 

14 
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GREENWICH  MEAN  TIME. 
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9.0156 

12  10  21.1 

9.013 

22 
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10.496 

23 
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0    2  10.24 

1.8879 
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24 

22  80  58.51 
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24 

0    4    3.42 
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MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A  sceDsion. 

DiiEfor 
1  Minute. 

Dcolinatioii. 

Difffor 
IMinate. 

Hour. 

Bight  Aaoension. 

Difffor 
IMinate. 

Declination. 

Difffor 
1  Minute. 

M 

OI^DA 

Y  9. 

WEDNESDAY  11. 
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4 
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iG.579 
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5  23  37.4 

10.22-i 
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6 
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7 
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8 
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11 
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11 
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12 
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12 
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13 
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13 
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14 
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1  26    2.8 
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14 
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9.99J 

15 
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10.624 

15 
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1.8727 

7    4  ;^.3 

9.963 

16 

0  34    3.42 
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1     4  47.9 

10.626 

16 
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1.8737 

7  14  3;V2 

9.933 

17 

0  35  55.38 

1.8655 
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17 
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9.903 
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18 
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9.87:i 

19 
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19 
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9.842 

20 
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1.8633 
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20 
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9.809 

21 

0  43  22.74 
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21 
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22 
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1.8620 
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23 
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10.618 

23 
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N.  8  23  19.4 
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1 

0 
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0 
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9.676 

1 
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1.8604 
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10.609 

1 
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1.8851 

8  42  40.5 
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2 

0  52  41.10 
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0  41  24.5 

10.604 

2 

2  22  14.40 

1.8866 

8  52  17.9 
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3 

0  54  32.69 

1.8596 
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3 
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1.8881 
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4 
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1.8593 
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4 
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5 
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1.8590 
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10.585 

5 

2  27  54.:39 

1.6911 

9  20  5().9 

9.494 

G 

1    0    7.:3.3 

1.8587 

1  23  46.6 

10.577 

6 

2  29  47.90 

1.8927 

9  30  25.4 

9.456 

7 

1     1  58.84 

1.8584 

I  .34  21.0 

10.569 

7 

2  31  41.51 

1.8943 

9  39  51. (J 

9.417 

8 

1     3  50.34 

1.8582 

1  44  54.9 

10.560 

8 

2  X\  35.22 

1.8959 

9  49  1.5.5 

9.378 

9 

1     5  41.83 

1.8581 

1  55  28.2 

10.550 

9 

2  35  29.02 

1.8975 

9  .58  37.0 

9.y;j8 

10 

1    7  :w.3i 

1.8580 

2    6    0.9 

10.540 

10 

2  37  22.92 

1.8992 

10    7  .56.0  1 

9.297 

11 

1     9  24.79 

1.8580 

2  16  33.0 

10.529 

11 

2  .39  16.93 

1.9010 

10  17  12.6 

9.256 

12 

1    11    16.27 

1.8580 

2  27    4.4 

10.517 

12 

2  41    11.04 

1.9026 

10  26  2(>.7 

9.214 

13 

1    13    7.75 

La-iao 

2  37  35.1 

10.505 

13 

2  43    5.26 

1.9046 

10  .35  38.3 

9.172 

14 

1   14  59.23 

1.8580 

2  48    5.0 

10.492 

14 

2  44  59.,59 

1.9064 

10  44  47.3 

9.12H 

15 

1    16  50.71 

1.8581 

2  58  34.1 

10.478 

15 

2  46  .54.03 

1.9083 

10  53  5.3.7 

9.0&} 

IG 

1    18  42.20 

l.«>82 

3    9    2.4 

10.464 

16 

2  48  48.,58 

1.9102 

1 1     2  57.4 

9.039 

17 

1  20  33.70 

1.8584 

3  19  2J).8 

10  450 

17 

2  50  43.25 

1.9121 

1 1   1 1  58.4  , 

8.994 

18 

1  22  25.21 

1.8587 

3  29  5().4 

10.435 

18 

2  .52  :38.03 

1.9140 

1 1  20  ,56.7  I 

8.948 

19 

1  24  16.74 

1.8590 

3  40  22.0 

10.419 

19 

2  .54  32.93 

1.9160 
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8.903 

20 

I  26    8.29 

1.8593 

3  50  4(5.6 

10.402 

20 

2  56  27.95 

1.9181 

1 1  .38  45.0 

8.857    ' 

21 

1  27  59.85 

1.8596 
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10.384 

21 

2  .58  2.3.10 

1.9902 

1 1  47  .35.0 

8.809 

22 

1  29  51.44 

1.8600 

4  11  .32.7 

10.366 

22 

3    0  18.37 

1.9222 

11  .56  2*2.1 

8.760 

23 

1  31  43.05 

1.8604 

4  21  .54.1 

10.348 

23 

3    2  13.76 

1.9242 

12    5    6.2 

8.711    1 

24 

1  3:3  34.69 

1.8609 

N.  4  32  14.4 

10.329 

24 

3    4    9.27 

1J»63 
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8.602  1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Right  Ascension. 


Diff.  for 
1  Minute. 


Declination. 


DlfCfor 
I  Minute. 


FRIDAY  18. 
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9.27 

4.91 

0.68 
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48.80 

45.10 

41.54 

38.12 

34.84 

31.70 

28.71 
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13.82 
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10.05 
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8 
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1.9719 
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2 
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45 

53 
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17 
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8.561 
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8.406 
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8.944 
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8.133 
8.077 
8.091 
7.963 
7.904 
7.846 
7.787 
7.728 
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7.544 
7.481 
7.418 
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Hour.;  Eight  Ascension. 


Difllfor 
1  Minute. 


Declination. 


Difil  for 
1  Minute. 


SUNDAY  15. 
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15 
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37 
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SATURDAY  14. 


3.35 

2.48 

1.77 

1.22 

0.84 

0.62 

0.56 

0.67 

0.94 

1.38 

1.98 

2.75 

3.6S> 

4.80 
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7.53 

9.14 
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4  53  53.92 
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5 
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55 
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58.28 

2.82 

7.53 

12.41 

17.47 


5  6  22.70 
5  8  28.10 
5  10  aj.67 
5  12  39.40 
5  14  45.30 
16  51.37 
18  57.61 
5  21  4.02 
5  2.3  10.60 
5  25  17.34 
5  27  24.25 
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9.0519 
9.0541 
9.0569 
9.0598 
9.0697 
9.0656 
9.0684 
9.0713 
9.0749 
9.0771 
9.0799 
9.08:28 
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27.8 
54.9 
17.1 
34.5 
47.1 
54.8 
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55.4 
48.2 
36.0 
18.7 
56  3 
28.8 
56.1 
18.3 
35.3 
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54.5 
50.2 
40.6 
25.6 
5.1 


MONDAY  16. 
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N,15  25  55.7 
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1 

5  31  38.57 
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3 
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GEBENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THURSDAY  19. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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17  22  .58.5 

7.763 

J  20 

14  27    3.18 

2.4456 

9  16  54.6 

19.389 

20 

16  27  31.31 

9.5610 

17  30  40.5 

7.635 

i  21 

14  29  30.00 

2.4485 

9  29  16.1 

19.326 

21 

16  30    5.01 

9.5692 

1     17  38  14.7 

7.504 

''■  22 

14  31  57.00 

2.4514 

9  41  33.7 

19.961 

22 

16  .32  38.78 

2.5634 

17  45  41.0 

7.373 

23 

14  34  24.17 

2.4543 

S.  9  53  47.4 

19.195 

23 

16  135  12.62 

9J>646 

8.17  52  .59.4 

7.941   { 

1 

THT 

JRSDi 

lY  26. 

SATURDAY  28. 

0 

14  36  51.51 

9.4579 

S.IO    5  57.1 

19.127 

0 

16  37  46.53 

9J)657 

S.18    0    9.9 

7.108 

I 

14  39  19.a3 

2.4601 

10  18    2.7 

19.a58 

1 

16  40  20.50 

2.5666 

18    7  12.4 

6.975  1 

2 

14  41  46.72 

2.4630 

10  30    4.1 

11.987 

2 

16  42  .54.52 

2.5674 

18  14     6.9 

6.841 

3 

14  44  14.59 

2.4659 

10  42     1.2 

11.914 

3 

16  45  28.59 

2.5683 

18  20  53.3 

6.706 

4 

14  46  42.(>3 

2.4688 

10  .53  5:}.8 

11.839 

4 

16  48    2.71 

9.5690 

18  27  31.6 

6.570 

5 

14  49  10.84 

2.4717 

11   -5  41.9 

11.763 

5 

\6  50  36.87 

9.5696 

18  34     1.7 

6.434 

6 

14  51  39.23 

S.4746 

11  17  25.4 

11.686 

6 

16  53  11.06 

9.5701 

18  40  23.7 

6.297 

7 

14  54     7.79 

9.4774 

11  09    4.2 

11.607 

7 

16  .55  45.28 

2.5706 

18  46  .37.4 

6.159 

8 

14  56  36.52 

9.4803 

1 1  40  38.2 

11.595 

8 

16  58  19..53 

2.6710 

18  52  42.8 

6.021 

9 

14  59    5.43 

2.4831 

11  52    7.2 

11.449 

9 

17    0  .53.80 

2.5719 

18  58  39.9 

5.882 

10 

15     1  34.50 

2.4859 

12    3  31.2 

11.357 

10 

17    3  28.08 

2.5714 

19    4  28.7 

5.743 

11 

15    4    3.74 

2.4887 

12  14  50.1 

11.971 

11 

17    6    2.37 

2.5716 

19  10    9.1 

5.603 

12 

15    6  a3.15 

2.4915 

12  26    3.7 

11.163 

12 

17    8  36.67 

2.5716 

19  15  41.1 

5.463 

13 

15    9    2.72 

2.4943 

12  37  12.0 

11.093 

13 

17  11  10.96 

2.5715 

19  21     4.7 

5.399 

14 

15  11  32.46 

9.4971 

12  48  14.9 

11.003 

14 

17  13  45.25 

2.5714 

19  26  19.8 

5.181 

15 

15  14    2.37 

2.4998 

12  59  12.3 

10.911 

15 

17  16  19.53 

2.5712 

39  31  26.4 

5.039 

16 

15  16  32.44 

2.5025 

13  10    4.2 

10.817 

16 

17  18  53.79 

2.5708 

19  36  24.5 

4.897 

17 

15  19    2.67 

2.5052 

13  20  50.4 

10.722 

17 

17  21  28.03 

2.5704 

19  41   14.1 

4.755 

18 

15  21  3.3.O6 

2.5078 

13  31  30.8 

10.624 

18 

17  24     2.24 

2.5698 

19  45  55.1 

4.619 

19 

15  24     3.61 

2.5104 

13  42    5.3 

10.526 

19 

17  26  36.41 

9.5692 

19  50  27.6 

4.470  1 

20 

15  26  34.31 

2.5129 

13  52  .33.9 

10.426 

20 

17  29  10.55 

2.5686 

19  54  51.5 

4..-UJ7  j 

21 

15  2<)     5.16 

2..'il55 

14     2  56.4 

10.324 

21 

17  31  44.64 

9.5678 

19  59    6.8 

4.183   \ 

22 

15  31  36.17 

2.5181 

14  13  12.8 

10.221 

22 

17  34  I8.()8 

9.5668 

20    3  13.5 

4.040 

1  23 

15  34     7.:« 

2.5205 

14  23  22.9 

10.116 

23 

17  36  52.6(> 

9.5658 

20    7  11.6 

3.897  t 

j  24 

15  36  38.63 

2.5229 

S.  14  :3:3  26.7 

10.010 

24 

17  .39  26.58 

2.5648 

S.20  11     1.1 

3.753 

_ 

— 
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( 

1 
1 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

1 
Hour. 

Ri^ht  Ascendon. 

Difllfor 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Risbt  Aecensiou. 

Diff.  for 
1  Minute. 

Dedination. 

Diff  for 
1  Minute. 

• 

SI 

INDAl 

r  29. 

TUESDAY,  MAY 

1. 

h     m     8 

8 

O         '          // 

// 

h    m      8 

I 

O         1 

H 

II 

0 

I 

17  39  26.58 
17  42    0.44 

9.5648 

S.20  11     1.1 
20  14  42.0 

3.753 
3.609 

0 

19  39  36.59 

9.4119 

S.20  29  35.7 

•.788 

2 

17  44  34.22 

3.5033 

20  18  14.2 

3.465 

• 

3 

17  47    7.92 

3.5609 

20  21  37.8 

3.391 

4 

17  49  41.53 

9.5595 

20  24  52.7 

3.177 

5 

17  52  1.5.06 

9.5580 

20  27  59.0 

3.033 

6 

17  54  48.49 

3m'>563 

20  30  56.7  1 

9.890 

>     7 

17  57  21.82 

3.5546 

20  ;«  45.8 

9.746 

8 

17  59  .55.04 

3.5597 

20  36  26.2  i 

9.609 

9 

18    2  28.15 

3.5508 

20  38  .58.0 

9.456 

10 

18    5    1.14 

9.5488 

20  41  21.2  1 

9.315 

1   11 

18    7  34.01 

9.5467 

20  43  35.8  1 

9.179 

12 

18  10    6.75 

3.5445 

20  45  41.9 

9.030 

'   13 

18  12  39^ 

3.5433 

20  47  ^A 

1.887 

• 

14 

18  15  11.82 

9.5399 

20  49  28.3 

1.744 

15 

18  17  44.14 

3.5373 

20  51     8.6 

1.601 

16 

18  20  16.:30 

9.5347 

20  52  40.4 

1.459 

17 
18 

18  22  48.31 
18  25  20.16 

3.5391 
9.5394 

20  54    3.7 
20  55  18.6 

1.318 
1.177 

PHASES 

DON. 

OP  TH  H  Mi 

19 

20 

18  27  51.84 
18  30  2;3.:35 

9.5966 
9.5937 

20  56  25.0 
20  57  22.9 

1.036 
0.895 

21 

18  32  54.68 

9.5907 

20  58  12.4 

0.755 

d 

h       m 

22 

18  35  25.83 

9.5176 

20  58  53.5 

0.616 

C  Last  Quarter.    .April      8 

0    41.2 

23 

i 

18  37  56.79 

9.5144 

S.20  59  26.3 

0.477 

%  New  Moon     ....    10 

21      7.7 

M( 

)NDA^ 

I  30. 

J>  First  Quarter     ...     18 
O  Full  Moon      ....    25 

23    52.4 
18    22.2 

'     0 
1     1 

18  40  27.55 
18  42  58.12 

9.5111 
9.5078 

S.20  59  50.8 
21     0    7.0 

0.330 
0.901 

. 

2 

18  45  28.49 

9.5044 

21     0  14.9 

-0.063 

d 

h 

3 
4 

18  47  58.65 

18  50  28.60 

3.5009 
3.4973 

21     0  14.5 
21     0    5.9 

+0.075 
0.911 

C  Apogee.    .    •    .April    12 

11.0 

5 

18  52  58.3:3 

3.4937 

20  59  49.2 

0.346 

C  Perigee 35 

20.8 

6 
7 

18  .55  27.84 
18  57  57.13 

9.4900 
9.4869 

20  59  24.4 
20  58  51.6 

0.481 
0.616 

8 

19    0  26.18 

9.4893 

20  58  10.5 

0.750 

9 

19    2  55.00 

9.4783 

20  57  21.5 

0.883 

10 

19    5  23.58 

9.4743 

20  56  24.5 

1.016 

11 

19    7  51.92 

9.4703 

20  55  19.6 

J. 147 

12 

19  10  20.02 

9.4669 

20  54    6.9 

ijam 

13 

19  12  47.87 

9.4690 

20  52  46.4 

1.408 

14 

ID  15  15.46 

9.4577 

20  51   18.0 

1.538 

15 

19  17  42.79 

9.4533 

20  49  41.8 

1.667 

16 

19  20    9.86 

9.4489 

20  47  57.9 

1.795 

• 

17 

19  22  36.66 

9.4446 

20  46    6.4 

1.093 

1  18 

19  25    3.20 

9.4400 

20  44    7.3 

9.046 

19 

19  27  29.46 

9.4354 

20  42    0.6 

9.174 

20 

19  29  5.5.45 

9.4308 

20  39  46.4 

9.998 

21 

19  32  21.16 

9.4961 

20  37  24.8 

9.439 

22 

19  34  46.59 

9.4914 

20  34  55.8 

9.545 

23 

19  37  11.73 

9.4167 

20  32  19.4 

9.667 

24 

19  39  36.59 

9.4119 

S.20  29  35.7 

9.788 

- 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TAKCE8. 

• 

• 

H 

1 

Name  aud  Direction 
of  Objeot. 

Noon. 

P.L. 

of 

Dlff. 

lllb* 

P.L. 

of 

DlfT. 

VIb. 

P.L. 

of 

Diff. 

IXi». 

P.  L. 

of 

Dill. 

Spica 

W. 

0          r       n 

54    6  14 

9319 

O           1         II 

55  51  56 

9396 

0         1        II 

57  37  18 

9339 

59  22  21' 

9353 

Mars 

W. 

50  42  21 

9170 

52  31  33 

9185 

54  20  23 

9900 

56    8  51 

9914 

a  Aquilfe 

E. 

48  49    8 

3417 

47  27  11 

3501 

46    6  48 

3683 

44  48    6 

3603 

Fomalhnut 

E. 

78  37  24 

9517 

76  56  35 

9536 

75  16  12 

9556 

73  36  16 

9576 

Venus 

E. 

89  41   10 

9657 

88    3  32 

9679 

86  26  15 

9688 

84  49  21 

9707 

a  PegnBi 

E. 

94  10    7 

9693 

92  31  43 

9638 

90  53  39 

9659 

89  15  55 

8068 

Sun 

E. 

116    2  30 

9593 

114  23  25 

9609 

112  44  42 

9695 

111    6  21 

9641 

2 

Spica 
Mars 

W. 

68    2  29 

9495 

69  45  28 

9440 

71  28    6 

9455 

73  10  22 

9470 

W. 

65    5  46 

9968 

66  52    3 

9303 

68  37  58 

9318 

70  23  32 

8333 

Jupiter 

W. 

24    4    5 

9433 

25  47    7 

9433 

27  29  55 

8443 

29  12  28 

8456 

Antares 

vir. 

23  13  31 

9798 

24  49  34 

9701 

26  26  12 

9684 

28    3  14 

8871 

Fomalhaut 

E. 

65  23  50 

9688 

63  46  54 

9713 

62  10  31 

9738 

60  34  41 

8764 

Venus 

E. 

76  50  32 

9799 

75  15  54 

9810 

73  41  39 

9898 

72    7  47 

8645 

a  Pegusi 

E. 

81  12  49 

97S6 

79  37  24 

9777 

78    2  26 

9798 

76  27  55 

9618 

Sun 

E. 

103    0    8 

9794 

101  24    0 

9741 

99  48  14 

9756 

98  12  51 

8775 

3 

Spica 
Mars 

W- 

81  36  28 

9545 

83  16  39 

9560 

84  56  29 

8574 

86  35  59 

8580 

W. 

79    5  57 

9406 

80  49  23 

9491 

82  32  28 

8435 

84  15  13 

9448 

JCPITER 

W. 

37  40  49 

9591 

39  21  33 

9535 

41     1  59 

8548 

42  42    6 

8661 

Antares 

W, 

36  10  50 

9661 

37  48  22 

9665 

39  25  49 

8671 

41    3    8 

8678 

Fomalhaut 

E. 

52  44  43 

9915 

51  12  43 

9950 

49  41  27 

8886 

48  10  57 

8084 

Venus 

E. 

64  23  57 

9930 

62  52  16 

9946 

61  20  56 

8863 

59  49  57 

8860 

a  Pegasi 

E. 

68  42  26 

8936 

67  10  51 

9961 

65  39  49 

8867 

64    9  20 

3014 

Sun 

E-. 

90  21  28 

9858 

88  48  10 

9874 

87  15  18 

8880 

85  42  46 

8906 

4 

Jupiter 

W. 

50  58    5 

9698 

52  36  22 

9640 

54  14  22 

^8664 

55  52    4 

8666 

Antares 

W. 

49    7  14 

9719 

50  43  28 

9799 

52  19  30 

'8738 

53  55  19 

8748 

Fomalhaut 

E. 

40  51  20 

3961 

39  26  23 

8990 

38    2  35 

3385 

36  40    1 

3456 

Venus 

E. 

52  20    6 

3060 

50  51    7 

3075 

49  22  27 

3080 

47  54    4 

3104 

a  Pegasi 

E. 

56  45  52 

3170 

55  19    7 

3906 

53  53    4 

3949 

52  27  45 

3989 

Sun 

E. 

78    5  10 

99B4 

76  34  37 

9990 

75    4  23 

3014 

73  34  28 

3098 

5 

Jupiter 

W. 

63  56  29 

9796 

65  32  35 

9738 

67    8  25 

8749 

68  44    0 

9760 

Antares 

W. 

61  51     8 

9798 

6.3  25  38 

9808 

64  59  55 

9818 

66  as  59 

9898 

Venus 

E. 

40  36  36 

3176 

39    9  58 

3189 

37  43  36 

3903 

36  17  30 

3916 

a  Pegasi 

E. 

45  33  35 

3590 

44  13  a3 

3579 

42  54  36 

3643 

41  36  48 

3711 

Sun 

E. 

66    9  14 

3097 

64  41     1 

3111 

63  13    5 

3194 

61  45  25 

3137 

6 

Jupiter 

W. 

7()  38  28 

9811 

78  12  42 

9891 

79  46  43 

9830 

81  20  32 

9638 

Antares 

W. 

74  21   15 

9876 

75  54    5 

9884 

77  26  44 

8893 

78  59  12 

8808 

Venus 

E. 

29  10  50 

3980 

27  46  15 

3999 

26  21  54 

3304 

24  57  47 

3317 

Sun 

E. 

54  30  51 

3198 

53    4  40 

3909 

51  38  42 

3991 

50  12  58 

3838 

7 

Jupiter 

W. 

89    6  46 

9889 

90  39  28 

9800 

92  12    0 

9897 

93  44  23 

8904 

Antares 

W. 

86  38  46 

9943 

88  10  10 

9968 

89  41  23 

9960 

91  12  26 

9967 

a  Aquiln 

W. 

45  58    8 

4198 

47    7  43 

4074 

48  18  10 

4097 

49  29  23 

3063 

Sun 

E. 

43    7  34 

3988 

41  43    8 

3898 

40  18  54 

8308 

38  54  52 

3319 

8 

Antares 

W. 

98  45  2:) 

3004 

100  15  31 

3010 

101  45  31 

3017 

103  15  23 

3084 

a  Aquilas 

W. 

55  34  54 

3894 

56  49  31 

3800 

58    4  33 

3779 

59  19  57 

3761 

Sun 

E. 

31  57  51 

3374 

30  35    5 

3386 

29  12  33 

8400 

27  50  16 

9413 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TAKCE8. 

• 

p.  L. 

P.L. 

P.L. 

P.L. 

Davof 
Mont] 

Name  and  JMreetion 
of  Object. 

Midnight. 

of 
Diff. 

K\^' 

of 
Diff. 

xvmb. 

of 
Diff. 

XXP» 

of 
Diff. 

1 

Spica 

W. 

O           t         II 

61     7    4 

S367 

O            /         II 

62  51  26 

9381 

6l  35  26' 

2396 

0       /     II 

66  19    9 

9410 

Mars 

W. 

57  56  58 

99S9 

59  44  43 

9943 

61  32    6 

8958 

63  19    7 

9973 

a  Aqiiilee 

E. 

43  31   11 

3809 

42  16  11 

3923 

4!     3  15 

4U56 

39  52  31 

4903 

1 

Fomalhaut 

E. 

71  56  48 

2586 

70  17  48 

9618 

68  39  18 

2640 

67     1   18 

9664 

Venus 

E. 

83  12  50 

2TO4 

81  36  42 

2741 

80    0  56 

2758 

78  25  33 

9775 

a  Pegnei 

E. 

87  38  32 

9664 

86     1  31 

9701 

84  24  5:3 

2719 

82  48  39 

9738 

Sun 

E. 

109  28  22 

2657 

107  50  45 

2674 

106  13  30 

2691 

104  36  38 

9707 

2 

Spica 

W. 

74  52  17 

2485 

76  :«  51 

2500 

78  15    4 

9516 

79  55  56 

9530 

Mars 

W. 

72    8  44 

9347 

73  5;^  35 

2369 

75  38    4 

9377 

77  22  11 

9399 

Jupiter 

W. 

30  54  45 

9467 

32  36  44 

9481 

34  18  24 

9404 

35  59  46 

9507 

Antares 

W. 

29  40  33 

9663 

31  18    2 

9659 

32  55  37 

9667 

34  33  14 

9658 

Fomalhaut 

E. 

58  59  26 

2792 

57  24  48 

2821 

55  50  47 

2851 

54  17  25 

9889 

Venus 

E. 

70  34  17 

2863 

69     1     9 

2879 

67  28  23 

9896 

65  55  59 

9913 

i 

a  Pegasi 

E. 

74  53  51 

9841 

73  20  16 

2863 

71  47  10 

9886 

70  14  33 

9900 

1 

Sun 

E. 

96  37  50 

2792 

95    3  11 

2808 

93  28  53 

9895 

91  54  57 

9849 

3 

Spica 
Mars 

W. 

88  15    8 

9604 

89  53  57 

2618 

91  32  27 

9639 

93  10  38 

9646 

W. 

85  57  39 

9463 

87  39  45 

2477 

89  21  31 

9490 

91    2  58 

9504 

Jupiter 

W. 

44  21  55 

9574 

46     1  25 

2588 

47  40  37 

9601 

49  19  30 

9615 

' 

Antares 

W. 

42  40  18 

9685 

44  17  18 

9099 

45  54    8 

9701 

47  30  47 

9710 

1 

Fomalhaut 

E. 

46  41   14 

3065 

45  12  22 

3110 

43  44  24 

31S6 

42  17  22 

3206 

Venus 

E. 

58  19  19 

9996 

56  49     1 

3019 

55  19    3 

3098 

53  49  25 

3043 

a  PegHsi 

E. 

62  39  25 

3043 

61  10    6 

3073 

59  41  23 

3104 

58  13  18 

3136 

Sun 

E. 

84  10  35 

9999 

82  38  44 

9936 

81     7  13 

9954 

79  36    2 

2969 

4 

Jupiter 

W. 

57  29  30 

9678 

59    6  39 

9091 

60  43  31 

9709 

62  20    8 

9714 

Antares 

W. 

55  30  55 

9758 

57    6  18 

9768 

58  41  28 

9n8 

60  16  25 

9788 

Fomalhaut 

E. 

35  18  48 

3535 

33  59    3 

3693 

32  40  54 

3799 

31  24  30 

3839 

Venus 

E. 

46  25  59 

3119 

44  58  12 

3133 

43  30  43 

3148 

42    3  31 

3169 

a  Pegasi 

E. 

51    3  13 

3394 

49  39  29 

3366 

48  16  36 

3415 

46  54  37 

3466 

1 

Sun 

E. 

72    4  50 

3043 

70  35  30 

3067 

69    6  28 

3071 

67  37  43 

3084 

5 

Jupiter 

W. 

70  19  21 

9no 

71  54  28 

9781 

73  29  21 

9791 

75    4     1 

9801 

AntareB 

W. 

68    7  51 

9837 

69  41  31 

9847 

71  14  58 

9856 

72  48  13 

9866 

. 

Venus 

E. 

34  51  40 

3229 

33  26    5 

3949 

32    0  45 

3954 

30  35  40 

3967 

1 
1 

a  Pegasi 

E. 

40  20  13 

3787 

39    4  57 

3869 

37  51     6 

3959 

36  38  46 

4060 

Sun 

E. 

60  18    0 

3149 

58  50  50 

3163 

57  23  56 

3174 

55  57  16 

3187 

6 

Jupiter 

W. 

82  54    9 

9848 

84  27  35 

9857 

86    0  49 

9865 

87  33  53 

9873 

Antares 

W. 

80  31  28 

9911 

82    3  33 

99(9 

83  a5  28 

9997 

85    7  12 

9935 

Venus 

B. 

23  33  55 

3390 

22  10  17 

3349 

20  46  54 

3356 

19  23  46 

3370 

Sun 

E. 

48  47  27 

3243 

47  22    9 

3955 

45  57    5 

3965 

44  32  13 

3976 

7 

Jupiter 

W. 

95  16  37 

9919 

96  48  41 

9919 

98  20  36 

9096 

99  52  22 

9933 

Antares 

W. 

92  43  20 

9974 

94  14    5 

9989 

95  44  40 

9980 

97  15    6 

9997 

a  Aquile 

W. 

50  41  19 

3944 

51  53  54 

3011 

53    7    3 

3870 

54  20  44 

3851 

Sun 

E. 

37  31     3 

3330 

36    7  26 

3341 

34  44    2 

3351 

33  20  50 

3363 

8 

Antares 

W. 

104  45    6 

3030 

106  14  41 

3037 

107  44    8 

3043 

109  13  27 

3060 

aAquilas 

W. 

60  35  40 

3744 

61  51  41 

3797 

63    7  59 

3719 

64  24  33 

3700 

Sun 

E. 

26  28  14 

3497 

25    6  28 

3449 

23  44  59 

3458 

22  23  48 

3478 
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XV. 


GBEENWIOH  MEAN  TIME. 


LUNAB  DISTANCES. 


« 


12 


13 


14 


15 


16 


IZ 


18 


19 


20 


21 


Name  and  Direotion 
of  Object. 


Sun  W. 

Pollux  E . 

Saturn  E . 

Sun  W. 

Pollux  E . 

Saturn  E . 

ReguluB  E . 

Sun  W. 

Pollux  £ . 

Saturn  £ . 

Regulus  E  . 

Sun  W. 

Pollux  £ . 

Saturn  E . 

Regulus  E . 

Sun  W. 

Saturn  E • 

Regulus  E . 

Sun  W. 

Atdebaran  W. 

Regulus  E . 

Sun  W. 

Aldeltaran  W. 

Regulus  £ . 

Mars  E  . 

Spica  E . 

Sun  W. 

Aldebaraii  W. 

Mars  E  . 

Spica  E . 

Sun  W. 

Aldebaran  W. 

Pollux  W. 

Mars  E  . 

Spica  '  E  . 

Sun  W. 

Aldebaran  W. 

Pollux  W. 

Saturn  W. 

Mars  E  . 

Spica  E . 

Jupiter  E  . 

Atitares  E . 


P.L. 

Noon. 

of 

Dlff. 

c        '    ^!> 

13  11  23 

3743 

77  11  25 

3118 

84  34  59 

308Q 

23  35  31 

3549 

65  29  51 

3199 

72  47  25 

3087 

101   11  21 

3078 

34  15  38 

3491 

53  49  28 

3139 

60  59  37 

3078 

89  22    7 

3009 

45    3  10 

3443 

42    9  27 

3134 

49    9    3 

3051 

77  29  58 

3041 

55  58  36 

3383 

37  12  38 

3004 

65  31  49 

9993 

67    4  39 

3300 

26  48  50 

9994 

53  24     I 

9929 

78  25    0 

3195 

39  10  13 

9897 

41    2  30 

9838 

91  48  46 

9709 

94  56  32 

9856 

90    3  45 

3066 

51  50    6 

9707 

78  47  19 

9590 

82  21  55 

9739 

102    4  55 

2990 

64  52  34 

9571 

22     1     9 

9859 

65  23  51 

9460 

69  25  22 

9607 

114  31  44 

9763 

78  21     5 

9494 

34  54    2 

9545 

26  21     0 

9438 

51  35    5 

9391 

56    4  13 

9470 

98  36  32 

9403 

101  58  13 

9476 

nib. 


O  I        It 

14  27  25 

75  43  37 
83    6  27 

24  55  1 
64  2  16 
7L  19  0 
99  42  45 

35  36  12 

52  21  57 
59  31  1 
87  53  19 

46  24  38 
40  41  59 

47  39  53 

76  0  36 

57  21  12 

35  42  30 
64     1  27 

68  28  50 
28  20  38 
51  52  10 

79  51  15 
40  44  6 
39  28  38 

90  12  9 
93  23  17 

91  32  36 

53  26  36 

77  8  10 

80  46    7 

103  36  49 
m  32  9 
23  34  21 
63  41  42 
67  46  86 

116  7  0 
80    4    6 

36  34  13 
28  3  41 
49  49  36 

54  22  18 
96  53     1 

100  16  26 


P.L. 

of 

Diff. 


3693 
3119 
3084 

3540 
3199 
3087 
3078 

3480 
3133 
3076 
3066 

M37 
3135 
3046 
3036 

3374 
9997 
S986 

3989 
9913 

9911 

3180 
9813 
2815 
9689 
9843 

3049 
2699 

2574 
9793 

2901 
2553 
2805 
2449 
9590 

9744 

9405 
9517 
S419 
9304 
9453 
9384 
9456 


VPu 


15  U  19 
74  15  51 
81  37  58 

26  14  41 
62  34  42 
69  50  35 
98  14  9 

36  56  52 
50  54  27 
58  2  22 
86  24  28 

47  46  13 
39  14  32 
46  10  37 

74  31  8 

58  43  58 
34  12  13 
62  30  55 

69  53  14 
29  52  40 
50  20  5 

81  17  48 
42  18  17 

37  54  29 
88  35  15 
91  49  45 

93  1  48 
55  3  27 

75  28  40 

79  9  58 

105  9  7 
68  12  9 
25  8  43 
61  59  8 
66  7  27 

117  42  42 
81  47  34 

38  15  3 
29  46  49 

48  3  42 
52  39  59 
95  9  3 
98  34  11 


P.L. 
of 

Dur. 


3667 
3191 
3066 

8531 
3199 
3087 
3078 

3480 
3139 
3073 
3063 

3431 
3137 
3041 
3030 


9977 

3976 
9901 
9901 

3165 
9798 
9801 
9676 
9899 

3031 
9675 
3558 
9707 

9881 
9535 
9756 
9496 
9579 

9795 
9386 
9489 
9401 
9986 
9437 
9365 
9437 


IX>- 


II 

52 


O    i 

17  1 
72  48  7 
80  9  31 


27  34  31 
61  7  8 

68  22  9 
96  45  33 

38  17  38 
49  26  56 
56  33  39 
84  55  33 

49  7  55 
37  47  7 
44  41  15 
73  1  33 

60  6  55 
32  41  46 

61  0  14 

71  17  53 
31  24  57 

48  47  47 

82  44  39 
43  52  47 
36  20  2 
86  58  3 
90  15  55 

94  31  22 

56  40  40 
73  48  48 
77  33  28 

106  41  50 


41  ^ 
52  a 


69  52  34 
26  44  8 
60  16  10 
()4  27  54 


119 
&3 
39 
31 
46 
50 
93 
96 


18  49 
31  29 

56  31 
30  23 
17  22 

57  17 
24  38 
51  29 


P.L. 

of 

Diit 


31S3 
3087 


3130 
3086 
3078 

3474 
3133 


3493 
3138 


3095 


9891 


3149 
8784 


9815 

3014 
9658 
9543 


9517 
9714 
9408 


97D6 
9367 


9418 


XVL 
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GREENWICH  MEAN  TIME. 

LUK 

1 

fAR  DI8TAKCE8. 

Kame  and  Direotion 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

XV^' 

P.L. 

of 

Diff. 

XVI  m». 

P.L. 

of 
Diff. 

XXIh. 

P.L. 

of 

DIff, 

0        /       // 

O            1          H 

O          1        II 

O         1         II 

12 

Son 

W. 

18  19  55 

3607 

19  38  22 

3588 

20  57    9 

3573 

22  16  13 

3560 

Pollux 

E. 

71  20  25 

3134 

69  52  44 

3125 

68  25    5 

3196 

66  57  27 

3198 

Saturn 

E. 

78  41     5 

3087 

77  12  39 

3087 

75  44  14 

3087 

74  15  49 

3088 

13 

Sun 

W. 

28  54  30 

3516 

30  14  36 

3509 

31  34  50 

3503 

32  .55  11 

3497 

Pollux 

E. 

59  39  35 

3131 

58  12    3 

3131 

56  44  31 

3131 

.55  16  59 

3139 

Saturn 

E. 

66  53  42 

3084 

65  25  13 

3083 

63  56  43 

3089 

62  28  11 

3080 

Reg:ulu8 

E. 

95  16  56 

3076 

93  48  17 

3074 

92  19  36 

3073 

90  50  53 

3070 

14 

Sun 

W. 

39  38  31 

3468 

40  59  31 

3463 

42  20  37 

3456 

43  41  50 

3450 

Pollux 

E. 

47  59  26 

3133 

46  31  56 

3133 

45    4  26 

3133 

43  36  56 

3133 

Saturn 

E. 

55    4  52 

3066 

53  36     1 

3063 

52    7    6 

3060 

50  38    7 

3056 

Regulus 

E. 

83  26  35 

3056 

81  57  32 

3053 

80  28  25 

3050 

78  59  14 

3046 

15 

Sun 

W. 

50  29  45 

3415 

51  51  44 

3408 

.53  13  52 

3400 

54  36    9 

3391 

Pollux 

E. 

36  19  45 

314Q 

34  52  26 

3145 

33  25  11 

3148 

31  58    0 

3154 

Saturn 

E. 

43  11  47 

3030 

41  42  12 

3024 

40  12  29 

3018 

38  4-2  38 

3010 

Regulus 

E. 

71  31  51 

3019 

70    2    2 

3014 

68  32    6^ 

3007 

67    2    2 

3000 

16 

Sun 

W. 

61  30    4 

3345 

62  53  24 

3334 

64  16  56 

3393 

65  40  41 

3319 

Saturn 

E. 

31   11     9 

3972 

29  40  21 

2963 

28    9  22 

9954 

26  38  12 

9945 

Regulus 

E. 

59  29  22 

9960 

57  58  19 

2951 

56  27    5 

9949 

54  55  39 

2939 

17 

Sun 

W. 

72  i'2  47 

3051 

74    7  56 

3937 

75  a3  21 

3994 

76  59    2 

3909 

Aldebaran 

W. 

32  57  28 

2878 

34  30  15 

9866 

36    3  18 

9853 

37  36  37 

9840 

Regulus 

E. 

47  15  14 

S878 

45  42  27 

9866 

44    9  24 

9853 

42  36    5 

9841 

18 

Sun 

W. 

84  11  49 

3133 

85  39  18 

3117 

87    7    7 

3101 

88  35  16 

3084 

Aldebaran 

W. 

45  27  36 

9769 

47    2  44 

9755 

48  38  11 

9740 

50  13  58 

9794 

Regulus 

E. 

34  45  16 

9779 

33  10  12 

27.'>8 

31  34  49 

2744 

29  59    7 

9729 

Mars 

E. 

85  20  33 

9649 

83  42  44 

2635 

82    4  36 

9690 

80  26    8 

2604 

Spica 

E. 

88  41  46 

9799 

87    7  17 

2785 

85  32  29 

9770 

83  57  22 

• 

2755 

19 

Sun 

W. 

96     1   18 

2995 

97  31  37 

2977 

99    2  19 

9958 

100  33  25 

2939 

Aldebaran 

W, 

58  18  16 

2641 

59  56  15 

2624 

61  34  37 

9607 

63  13  23 

2588 

Mars 

E. 

72    8  34 

2527 

70  27  58 

2510 

68  46  59 

9494 

67    5  37 

2477 

Spica 

E. 

75  56  36 

2675 

74  19  22 

2657 

72  41  45 

9640 

71     3  45 

2624 

20 

Sun 

W. 

108  14  58 

9842 

109  48  31 

2822 

111  22  30 

2803 

1 12  56  54 

9783 

Aldebaran 

W. 

71  33  24 

2498 

73  14  40 

2480 

74  56  22 

2461 

76  38  30 

2442 

Pollux 

W. 

28  20  29 

2675 

29  57  42 

2639 

31  35  44 

2605 

33  14  32 

2574 

Mars 

E. 

58  32  47 

2391 

50  48  59 

2373 

55    4  46 

9356 

53  20    8 

2339 

Spica 

E. 

62  47  58 

2538 

61     7  37 

2531 

59  26  53 

9504 

57  45  45 

2487 

21      Suiv 

W. 

120  55  22 

2686 

122  32  21 

9667 

124    9  45 

9649 

125  47  34 

2629 

Aldebaran 

W. 

85  15  51 

9348 

87    0  40 

9331 

88  45  .55 

9319 

90  31  37 

9994 

Pollux 

W. 

41  38  36 

9438 

43  21    16 

9415 

45    4  30 

9391 

46  48  18 

9368 

1 

Saturn 

W. 

33  14  24 

9363 

34  58  52 

9344 

36  43  47 

9395 

38  29  10 

9307 

Mars 

E. 

44  30  37 

9959 

42  43  27 

2235 

40  55  52 

9919 

39    7  .5:3 

9909 

Spica 

E. 

49  14  12 

9405 

47  30  45 

9390 

45  46  56 

9376 

44    2  47 

9369 

JUFITKR 

E. 

91  39  46 

9328 

89  54  27 

9309 

88    8  41 

9991 

86  22  29 

9973 

An  tares 

E. 

95    8  20 

9399 

93  24  44 

9381 

91  40  42 

9389 

89  56  13 

S344 
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GBEENWIOH  MEAN  TIME. 

LUNAB  DISTANORI?. 

• 

5x5 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DireoUon 

Noon. 

of 

Ill>»- 

of 

VIb. 

of 

IXh. 

of 

22 

of  Oqjeot. 

W. 

Diir. 

Dlflf. 

Dlff. 

Diff. 

Pollux 

48  32'  38 

9346 

O          /        /' 

50  17  30 

9394 

0           /        // 

52    2  54 

9304 

o          /        /* 

53  48  48 

9984 

Saturn 

W. 

40  ]5    0 

S989 

42    1  16 

9971 

43  47  58 

9953 

45  35    6 

9836 

Mars 

E. 

37  19  29 

9186 

35  30  41 

9171 

,33  41  30 

9156 

31  51  56 

9149 

Spica 

E. 

42  18  J7 

9348 

40  33  28 

9337 

38  48  22 

9395 

37    2  59 

9315 

Jupiter 

E. 

84  35  50 

9955 

82  48  44 

9937 

81     1  12 

9990 

79  13  14 

9903 

Antni*e8 

E. 

88  11   18 

9396 

86  25  57 

8309 

84  40  10 

9991 

82  53  57 

9974 

23 

Pollux 

W. 

62  45  25 

9199 

64  34    5 

9175 

66  23  10 

9159 

68  12  39 

9144 

Saturn 

W. 

54  37    6 

9154 

56  26  43 

9139 

58  16  42 

9195 

60    7    3 

9111 

Regulus 

W. 

26  34  29 

9147 

28  24  16 

9139 

30  14  27 

9117 

32    5    0 

9)03 

Jupiter 

E. 

70    7    8 

9199 

68  16  43 

9107 

66  25  55 

9093 

64  34  45 

9079 

Antares 

E. 

73  56  54 

9106 

72    8  21 

9183 

70  19  28 

9170 

68  30  15 

9157 

24 

Pollux 

W. 

77  25  34 

9077 

79  17    8 

9066 

81     8  59 

9056 

83     1     6 

9046 

Saturn 

W. 

69  23  59 

9048 

71  16  18 

9038 

73    8  53 

9098 

75    1  43 

9019 

Regulus 

W. 

41  23    5 

9038 

43  15  40 

9098 

45    8  31 

9017 

47     1  38 

9006 

Jupiter 

E. 

55  13  54 

9019 

53  20  50 

9009 

51  27  30 

9000 

49  33  55 

1091 

Antares 

E. 

59  19  43 

9105 

57  28  52 

9098 

55  37  50 

9091 

53  46  37 

9080 

25 

Saturn 

W. 

84  29  11 

2084 

86  23  11 

1979 

88  17  19 

1975 

90  11  a3 

1979 

Regulus 

W. 

56  30  31 

1979 

58  24  49 

1967 

60  19  15 

1963 

62  13  47 

1960 

Jupiter 

E. 

40    3    6 

1961 

38    8  31 

1958 

36  13  51 

1956 

34  19    8 

1965 

Antares 

E. 

44  29    7 

9078 

42  37  34 

9081 

40  46    6 

90S7 

38  54  47 

9085 

26 

Regulus 

W. 

71  47  18 

1956 

73  42    1 

1958 

75  36  42 

1960 

77  31  19 

1964 

Mars 

W. 

23  58  19 

1900 

25  54  32 

1898 

27  50  49 

1807 

29  47    7 

1808 

a  Aquilas 

E. 

78  59  36 

9556 

77  19  41 

9567 

75  40    1 

9580 

74    0  39 

9596 

27 

Regulus 

W. 

87    2  38 

1999 

88  56  25 

9000 

90  49  59 

9009 

92  43  20 

9018 

Mars 

W. 

39  27  44 

1918 

41  23  29 

1996 

43  19    3 

1933 

45  14  24 

1941 

Spica 

W. 

33  42  46 

9091 

35  a3  59 

9090 

37  25  14 

9091 

39  16  27 

9094 

a  Aquilfe 

E. 

65  50  11 

9711 

64  13  46 

9749 

62  38    2 

9777 

61    3    4 

9815 

Fomathaut 

E. 

98    8  42 

9931 

96  21     1 

9937 

94  33  29 

9945 

92  46    8 

9953 

28 

Mars 

W. 

54  47  19 

1095 

56  41     1 

9008 

58  34  23 

9091 

60  27  24 

9035 

Spica 

W. 

48  30  43 

9198 

50  20  59 

3138 

52  11     0 

9149 

54    0  44 

9161 

a  Aquilas 

E. 

53  22  12 

3068 

51  53  23 

3133 

50  25  54 

3905 

48  59  51 

3984 

Fomnlhaut 

E. 

83  53    3 

9313 

82    7  22 

9398 

80  22    3 

9344 

78  37    7 

9361 

29 

Mars 

W. 

69  46  51 

9111 

71  37  33 

9198 

73  27  49 

9145 

75  17  40 

9169 

Spica 

W. 

63    4  36 

9930 

64  52  19 

9945 

66  39  39 

9961 

68  26  36 

9977 

Jupiter 

W. 

21    3  22 

9919 

22  51  31 

9991 

24  39  27 

9^39 

26  27    7 

9944 

Fomalhaut 

E. 

69  59    8 

9469 

68  17    2 

9486 

66  35  29 

9510 

64  54  30 

9536 

a  Pegasi 

E. 

85  52  57 

9555 

84  13    0 

9574 

82  33  29 

9594 

80  54  26 

9615 

Sun 

E. 

134  18  45 

9594 

132  38    5 

9540 

130  57  47 

9556 

129  17  52 

9574 

! 

30 

Spica 

W. 

77  15  14 

9363 

78  59  42 

9380 

80  43  45 

9398 

82  27  22 

9416 

Jupiter 

W. 

35  20  30 

9318 

37    6    4 

9334 

38  51   14 

9350 

40  36    0 

9368 

Antares 

W. 

31  55  15 

9507 

33  36  19 

9510 

35  17  19 

9515 

36  58  12 

9599 

Fomalhaut 

E. 

56  38  58 

9683 

55     1  55 

9716 

53  25  36 

97S1 

51  50    4 

9f788 

a  Pegasi 

E. 

72  46  40 

9734 

71   10  45 

9760 

69  35  25 

9788 

68    0  42 

9SI7 

Sun 

E. 

121    4  17 

9663 

119  26  48 

9683 

117  49  45 

9701* 

116  13    7 

9780 

xvnL 
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• 

GREEN  WIOH  MEAN  TIME. 

LUNAB  DTRTAKCE6. 

KfunoAnd  Direotlon 
of  Objeet. 

Midnight. 

P.L. 
of 

Dwr. 

xy^' 

P.L. 

of 

Diff. 

XVIIlb. 

P.L. 

of 

Diff. 

xxp. 

P.L. 

of 

Dtff. 

23 

Pollux 

W. 

O           1         H 

55  35  11 

»64 

0           /         II 

57  22    3 

9945 

0           /         «l 

.59    9  23 

9997 

9900 

60  57  11 

Saturn 

w. 

47  22  40 

»10 

49  10  39 

9909 

50  59    4 

9186 

52  47  53 

9170 

Mars 

E. 

30    2    1 

9198 

28  11  45 

9115 

26  2]     9 

9104 

24  30  16 

9004 

Spica 

E. 

35  17  22 

9307 

33  31  32 

9300 

31  45  32 

9996 

29  59  27 

9996 

JUPITRR 

E. 

77  24  51 

9186 

75  36    2 

9169 

73  46  48 

9153 

71  57  10 

9137 

Ad  tares 

E. 

81     7  20 

9958 

79  20  18 

9949 

77  32  53 

9997 

75  45    5 

9911 

23 

Pollux 

W. 

70    2  31 

9199 

71  52  46 

9115 

73  43  22 

9109 

75  34  18 

9069 

Saturn 

W. 

61  57  46 

9097 

63  48  50 

9084 

65  40  14 

9079 

67  31  57 

9069 

Regulus 

W. 

33  55  55 

9088 

35  47  12 

9075 

37  38  50 

9069 

39  30  48 

9050 

Jupiter 

E. 

62  43  14 

9066 

60  51  22 

9053 

58  59  1 1 

9041 

57    6  41 

9030 

Antares 

E. 

66  40  42 

9145 

64  50  51 

9134 

63    0  44 

9194 

61  10  21 

9114 

24 

Pollux 

W. 

84  53  28 

9037 

86  46    4 

9030 

88  38  52 

9093 

90  31  51 

9016 

Saturn 

W. 

76  54  48 

9010 

78  48    6 

9009 

80  41  37 

1906 

82  35  19 

1080 

Regulus 

W. 

48  55    0 

9000 

50  48  35 

1991 

52  42  23 

1984 

54  36  22 

1078 

Jupiter 

E. 

47  40    7 

J  984 

45  46    7 

19T7 

43  51  56 

1070 

41  57  35 

1066 

Antares 

E. 

51  .55  16 

9089 

50    3  49 

9070 

48  12  17 

9077 

46  20  42 

9077 

25 

Saturn 

W. 

92    5  51 

1970 

94    0  13 

1068 

95  54  38 

1967 

97  49    4 

1068 

Regulus 

W. 

64    8  24 

1958 

66    3    5 

1956 

67  57  49 

1965 

69  52  34 

1066 

Jupiter 

E. 

32  24  23 

1955 

30  29  38 

1057 

28  34  56 

1960 

26  40  19 

1066 

Antares 

E. 

37    3  40 

9105 

35  12  49 

9118 

33  22  18 

9135 

31  32  12 

9166 

26 

Regulus 

W. 

79  25  50 

1968 

81  20  15 

1073 

83  14  32 

1970 

85    8  40 

1086 

Mars 

W. 

31  43  24 

1899 

33  39  38 

1909 

35  35  47 

1006 

87  31  50 

1019 

a  Aquiln 

E. 

72  21  38 

9U13 

70  43     1 

9634 

69    4  52 

9657 

67  27  14 

9688 

27 

Regulus 

W. 

94  36  26 

9698 

96  29  16 

9039 

98  21  50 

9050 

100  14    7 

0061 

Mars 

W. 

47    9  31 

1961 

49    4  23 

1961 

50  58  59 

1079 

52  53  18 

1009 

Spica 

W. 

41     7  36 

9008 

42  58  38 

9104 

44  49  31 

9111 

46  40  13 

9110 

a  Aqiiilas 

E. 

59  28  56 

9867 

57  55  42 

9903 

56  23  27 

9953 

54  52  15 

3008 

Fomalhaut 

E. 

90  58  59 

9969 

89  12    4 

9973 

87  25  25 

9986 

85  39    4 

0900 

28 

Mars 

W. 

62  20    3 

9050 

64  12  19 

9064 

66    4  13 

9070 

67  55  44 

9006 

Spica 

W. 

55  50  10 

9174 

57  39  17 

9187 

59  28    4 

9900 

61  16  31 

9915 

1 

i 

a  AquilflB 

E. 

47  35  21 

3371 

46  12  31 

3465 

44  51  28 

3570 

43  32  21 

.'MM 

1 

Fomalhaut 

E. 

76  52  36 

9379 

75    8  31 

9398 

73  24  54 

9410 

71  41  46 

9440 

29 

Mars 

W. 

77    7    5 

9179 

78  56    4 

9196 

80  44  37 

9914 

82  32  43 

iliU3 

Spica 

W. 

70  13    9 

S394 

71  59  17 

9311  1 

73  45    1 

9398 

75  30  20 

9346 

Jupiter 

W. 

28  14  29 

9957 

30    1  31 

9971 

31  48  13 

9986 

33  34  :33 

9309 

1 

Fomalhaut 

E. 

63  14    7 

9fi63 

61  34  21 

9591 

59  55  13 

9690 

58  16  45 

9650 

1  aPegasi 

E. 

79  15  51 

9636 

77  37  45 

9660 

76    0  11 

9684 

74  23    9 

9708 

1 

E. 

127  38  21 

9501 

125  59  13 

9600 

i 

124  20  30 

9606 

122  42  11 

9645 

30     Spica 

W. 

84  10  34 

9435 

85  .53  19 

9453 

87  35  38 

9471 

89  17  32 

9480 

JCTPITKR 

w. 

42  20  21 

9384 

44    4  18 

9409 

45  47  50 

9419 

47  30  .58 

0436 

Antfires 

w. 

38  38  .55 

9530 

40  19  27 

9539 

41  59  4() 

9550 

43  39  50 

9660 

Fomalbaat 

E. 

50  15  21 

9838 

48  41  29 

9660 

47    8  31 

9913 

45  36  29 

9960 

,  aPefasi 

E. 

66  26  36 

9847 

64  53    9 

9879 

'    63  20  23 

9911 

61  48  18 

9044 

1  Sun 

E. 

114  36  54 

9740 

113     1     7 

t»0 

111  25  45 

«n8 

109  50  48 

vm 
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AT  GREENWICH  APPARENT  NOON. 


• 

• 

5 

9 

d 

^ 

S 

9 

• 

■s 

5 

«M 

«M 

o 

o 

►l 

>t 

cB 

cl 

P 

P 
1 

Tues. 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

SUN. 

6 

Mon. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat.. 

12 

SUK 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

SUN, 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat. 

26 

SUN 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

Frid. 

32 

THE  SUN'S 


Apparent 
Right  Aaconsioii. 


h     m        8 

2  36  16.77 
2  40  6.38 
2  43  56.55 

2  47  47.29 
2  51  38.62 
2  55  30.53 

2  59  23.02 

3  3  16.10 
3     7     9.77 

3  11  4.01 
3  14  58.83 
3  18  54.23 

3  22  50.20 
3  26  46.73 
3  30  43.81 

3  34  41.44 
3  38  89.62 
3  42  38.35 

3  46  37.62 
3  50  37.41 
3  54  37.72 

3  58  38.55 

4  2  39.89 
4     6  41.74 

4  10  44.08 
4  14  46.92 
4  18  50.24 

4  22  54.03 
4  26  58.29 
4  31  3.00 
4  35  8.15 

4  39  13.73 


Diff.  for 
1  Hoar. 


8 

9.555 
9.579 
9.602 

9.6-26 
9.650 
9.675 

9.699 
9.724 
9.749 

9.773 
9.797 
9.620 

9.844 
9.867 
9.800 

9.913 
9.936 
9.958 

9.980 
lO.OO-i 
10.024 

J0.046 
10.0(57 
10.088 

10.109 
10.129 
10.149 

10.168 
10.187 
10.205 
10.223 

10.241 


Apparent 
Deolination. 


// 


N.15  17  32.4 
15  35  22.7 

15  52  57.6 

16  10  16.8 
16  27  20.1 

16  44     7.0 

17  0  37.4 
17  16  50.9 
17  32  47.2 

17  48  25.9 

18  3  46.8 
18  18  49.6 

18  33  34.0 

18  47  59.6 

19  2     6.1 

19  15  53.3 
19  29  20.8 
19  42  28.5 

19  55  16.1 

20  7  43.2 
20  19  49.7 

20  31  35.3 
20  42  59.7 

20  54     2.8 

21  4  44.2 
21  15  3.9 
21  25     1.7 

21  34  37.2 
21  43  50.4 

21  52  41.1 

22  1     9.0 

N.22     9  14.0 


Diff.  for 
1  Hour. 


+44.91 
44.28 
43.63 

+42.97 
42.30 
41.61 

+40.91 
40.20 
39.48 

+38.74 
37.99 
37.23 

+36.46 
35.67 
34.87 

+34.06 
33.23 

32.40 

+31.56 
30.70 
29.83 

+•28.95 
28.06 
27.17 

+26.27 
25.36 
24.44 

+23.51 
22.57 
21.63 
20.68 


Seiui- 
dlameter. 


// 


5  54.06 

5  53  83 

5  53.60 

5  53.37 

5  53.14 

5  52.91 

5  52.68 

5  52.46 

5  52.24 

5  52.03 

5  51.82 

5  51.61 

5  51.41 

5  51.22 

5  51.03 

5  50.84 

5  50.66 

5  50.48 


5  50.30 
5  50.12 
5  49.95 


5  49.78 
5  49.61 
5  49.45 

5  49.29 
5  49.13 
5  48.97 

5  48.82 
5  48.67 
5  48.52 
5  48.38 


+19.721  15  48.24 


Sidereal 
Time  of 
Semi- 
diameter 
Paflsing< 
Meridian 


66.11 
66.19 
66.27 

66.35 
66.43 
66.51 

66.59 
66  68 
66.76 

66.84 
66,92 
67.01 

67.09 
67.17 
67.25 

67.34 
67.42 
67.50 

67.58 
67.65 
67.73 

67.80 
67.88 
67.95 

68.02 
68.09 
68.15 

68.22 
68.28 
68.34 
68.40 

68.45 


Bquatlon  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


m       B 

3  5.19 
3  12.11 
3  18.47 

3  24.26 
3  29.48 
3  34.12 

3  38.17 
3  41.63 
3  44.51 

3  46.81 
3  48.54 
3  49.70 

3  50.29 
3  50.32 
3  49.79 

3  48.72 
3  47.10 
3  44.93 

3  42.23 
3  39.01 
3  35.26 

3  31.00 
3  26.23 
3  20.95 

3  15.17 
3  891 
3    2.17 

2  54.95 
2  47.27 
2  39.14 
2  30.57 

2  21.58 


Diitfor 
1  Hoar. 


0.300 
0.276 
0.253 

0.229 
0.205 
0.180 

0.156  , 

0.131 

0.107 

0.083 
0.059 
0.036 

0.012 
0.011 
0.034 

0.057 
0.080 
0.102 

0.124 
0.146 
0.168 

0.189 
0.210 
0.231 

0.252 
0.272 
0.292 

0.311 
0.330 
0.348 
0.366 

0.384 


NoTK.~The  mean  time  of  semidiameter  passing  may  be  foand  by  sabtraoting  0*.18  from  the  aidereal  time. 

Tiie  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinationa  are  increasinf . 


n. 
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AT  GREENWICH  MEAN  NOON. 

• 

TH  Fi 

SUN'S 

• 

1 

c' 

5 

o 

p 

• 

1 

1 

Bqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Difl:  for 
1  Hoar. 

Sidereal 

Time, 

or 

Rigbt  A8ceu8ion 

of 

Mean  81111. 

App&rent 
Bight  ABoension. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

DiiKfor 
1  Hoar. 

Tues. 

1 

h     m       8 

2  36  17.26 

8 

9.556 

N.  15*  17  34.6 

+44.'9I 

m       8 

3     5.20 

8 

0.300 

h      m       8 

2  39  22.46 

Wed. 

2 

2  40    6.89 

9.580 

15  35  24.9 

44.28 

3  12.13 

0.276 

2  43  19.02 

Thur. 

3 

2  43  57.08 

9.603 

15  52  59.9 

43.63 

3  18.49 

0.253 

2  47  15.57 

Frid. 

4 

2  47  47  85 

9.627 

16  10  19.2 

+42.97 

3  24.28 

0.229 

2  51   12.13 

Sat. 

5 

2  51  39.19 

9.651 

16  27  22.5 

42.30 

3  29.49 

0.205 

2  55     8.68 

SUN. 

6 

2  55  31.11 

.  9.676 

16  44     9.5 

41.61 

3  34.13 

0.180 

2  59     5.24 

Mon. 

7 

2  59  23.61 

9.700 

17    0  39.9 

+40.91 

3  38.18 

0.156 

3     3     1.79 

Tues. 

6 

3    3  16.70 

9.725 

17  16  53.4 

40.20 

3  41.64 

0.131 

3     6  58.35 

Wed. 

9 

3    7  10.38 

9.749 

17  32  49.7 

39.48 

3  44.52 

0.107 

3  10  54.90 

Thur. 

10 

3  11     4.63 

9.773 

17  48  28.4 

+38.74 

3  46.84 

0.083 

3  14  51.46 

Frid. 

11 

3  14  59.46 

9.797 

18     3  49.3 

37.99 

3  48.55 

0.059 

3  18  48.01 

Sat. 

12 

3  18  54.86 

9.820 

18  18  52.1 

37.23 

3  49.71 

0.036 

3  22  44.57 

SUN. 

13 

3  22  50.83 

9.844 

18  33  36.4 

+36.46 

3  50.30 

0.012 

3  26  41.12 

Mon. 

14 

3  26  47.36 

9.867 

18  48     1.9 

35.67 

3  50.32 

0.011 

3  30  37.68 

Tues. 

15 

3  30  44.44 

9.890 

19     2     8.4 

34.87 

3  49.79 

0.034 

3  34  34.23 

Wed. 

16 

3  34  42.07 

9.913 

19  15  55.5 

+34.06 

3  48.72 

0.057 

3  38  30.80 

Thur. 

17 

3  38  40.25 

9.9.36 

19  29  23.0 

33.23 

3  47.10 

0.080 

3  42  27.35 

Frid. 

18 

3  42  38.98 

9.958 

19  42  30.6 

32.40 

3  44.93 

0.102 

3  46  23.91 

1 

Sat. 

19 

3  46  38  24 

9.980 

19  55  18.1 

+31.r)6 

3  42.22 

0.124 

I 

3  50  20.46 

SUN. 

20 

3  50  38.02 

10.002 

20     7  45.1 

30.70 

3  39.00 

0.146 

3  54  17.02 

Moo. 

21 

3  54  38.32 

10.024 

20  19  51.5 

29.83 

3  35.25 

0.168 

3  58  13.57 

Tues. 

22 

3  58  39.14 

10.045 

20  31  37.0 

+28.95 

3  30.99 

0.189 

4     2   10.13 

Wed. 

23 

4    2  40.47 

10.066 

20  43     1.3 

28.06 

3  26.22 

0.210 

4     6     6.68 

Thur. 

24 

4     6  42.30 

10.087 

20  54     4.3 

27.17 

3  20.94 

0.231 

4  10     3.24 

Frid. 

25 

4  10  44.63 

10.108 

21     4  45.7 

+26.27 

3  15.16 

0.252 

4  13  59.79 

Sat. 

26 

4  14  47.45 

10.1^8 

21   15     5.3 

25.36 

3     8.90 

0.278 

4  17  56.36 

SUN. 

27 

4  18  50.75 

I0.N8 

21  25     3.0 

24.44 

3     2.16 

0.292 

4  21  52.91 

Mon. 

28 

4  22  54.52 

10.167 

21  34  38.4 

+23.51 

2  54.94 

0.311 

4  25  49.47 

Tues. 

29 

4  26  58.76 

10.186 

21  43  51.5 

22.57 

2  47.26 

0.330 

4  29  46.02 

Wed. 

30 

4  31     3.45 

J  0.204 

21  52  42.1 

21.63 

2  39.13 

0.348 

4  33  42.58 

Thur. 

31 

4  35     8  58 

10.222 

22     1     9.9 

20.68 

2  30.56 

0.366 

4  37  89.13 

Frid. 

32 

4  39  14.13 

10.240 

N  22     9  14.8 

+19.72 

2  21.57 

0.384 

4  41  35.69 

KoTB. — ^The 
The 

Bemidiameter  for  mc 
alga  +  preflzed  to  tl 
noraadng. 

• 

Minnoonii 
i»  hourly 

lay  be  aeeamed  the  same  m  thi 
ohmge  of  deolination  indioatei 

it  for  apparent  i 
that  north  deoli 

loon. 
[nations 

Dififl  for  1  hoar, 

+  9«.8565. 
(Table  UL) 
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AT  GRBENWIOH  MEAN  NOON. 


a 

o 

9 


eS 


1 

2 
3 

4 
5 
6 

7 
8 
9 


12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


u 

eS 
9 

9 


£• 

Q 


122 
123 
124 

125 
126 
127 

128 
129 
130 


10  '   131 

11  1  132 


133 

134 
135 
136 

137 

138 
139 

140 
141 
142 

143 
144 
145 

146 
147 

148 

149 
150 
151 
152 

153 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


41  30  48.7 

42  28  57.0 

43  27  3.9 

44  25  9.3 

45  23  13.4 

46  21  16.1 


47 

48 
49 

50 
51 
52 


19  17.4 

17  17.2 

15  15.7 

13  12.7 

11  8.1 

9  2.0 


53  6  54.3 

54  4  45.0 

55  2  34.0 

56  0  21.4 

56  58  7.1 

57  55  51.2 

58  53  33.7 

59  51  14.6 

60  48  53.9 

61.46  31.7 

62  44  8.2 

63  41  43.2 

64  39  16.9 

65  36  49.5 

66  34  21.0 

67  31  51.6 

68  29  21.2 

69  26  49.9 

70  24  17.9 

71  21  45.2 


30 

28 
27 

25 
23 
21 


47.7 

55.9 

2.7 

8.0 
11.9 
14.5 


19  15.7 
17  15.4 
15  13.7 

13  10.5 

11  5.8 
8  59.6 

6  51.8 
4  42.3 
2  31.2 

0  18.4 
58  4.0 
55  48.0 

53  30.3 
51  11.0 
48  50.2 

46  27.9 
44  4.1 
41  38.9 

39  12.5 
36  45.0 
34  16.4 

31  46.8 

29  16.2 

26  44.7 

24  12.6 

21  39.8 


Difll  for 
1  HoDr. 


45.38 
45.32 
45.26 

45.20 
45.14 
45.08 

45.02 
44.06 
44.00 

44.84 
44.78 
44.71 

44.65 
44.58 
44.51 

44.44 

44.37 

44.30 

44.23 
44.17 
44.11 

44.05 
43.09 
43.93 

43.88 
43.83 
43.79 

43.75 
43.71 
43.68 
43.65 


143.63 


LATITUDE. 


-  0.02 
0.15 
0.28 

-  0.42 
0.54 
0.64 

-  0.72 
0.79 
0.81 

-  0.80 
0.76 
0.71 

-  0.62 
0.51 
0.88 

-  0.25 

-  0.12 
4-  0.01 

4-  0.12 
0.20 
0.27 

-f  0.31 
0.32 
0.29 

-f  0.23 

0.16 

-f  0.06 

-  0.06 
0.19 
0.32 
0.45 

-  0.58 


Logaritliin 

of  the 

RadinB  Vector 

of  the 

Earth. 


0.0035916 
0.0037008 
0.0038090 

0.0039161 
0.0040219 
0.0041262 

0.0042289 
0.0043299 
0.0044290 

0.0045262 
0.0046216 
0.0047151 

0.0048065 
0.0048960 
0.0049836 

0.0050694 
0.0051534 
0.0052357 

0.0053165 
0.0053960 
0.0054744 

0.0055514 
0.0056272 
0.0057020 

0.0057757 
0.0058484 
0.0059200 

0.0059904 
0.0060596 
0.0061275 
0.0061939 

0.0062587 


Diir.  for 
1  Honr. 


+45.7 
45.3 

44.8 

+44.3 
43.7 
43.1 

+42.4 
41.7 
40.9 

+40.1 
39.3 
38.5 

+37.7 
36.9 
36.1 

+35.4 
34.7 
34.0 

+33.4 
32.9 
32.3 

+31.8 
31.3 
30.9 

+30.5 
30.1 
29.6 

+99.1 

28.6 
98.0 
97.3 

+86.6 


NoTB.-^The  numbers  in  oolomn  A  correspond  to  the  true  equinox  of  the  date;  in  colunm  V,  to 
the  mean  equinox  of  January  O'.O. 


Mean  Time 

of 

Sidereal  Noon. 


m 


s 


21  17  7.73 
21  13  11.82 
21  9  15.92 

21  5  20.01 
21  1  24.10 
20  57  28.19 

20  53  32.28 
20  49  36.37 
20  45  40.46 

20  41  44.55 
20  37  48.64 
20  33  52.73 

20  29  56.82 
20  26  0.91 
20  22  5.00 

20  18  9.09 
20  14  13.18 
20  10  17.27 

20  6  21.36 
20  2  25.45 
19  58  29.54 

19  54  33.63 
19  50  37.72 
19  46  41.81 

19  42  45.90 
19  38  49.99 
19  34  54.08 

19  30  58.17 
19  27  2.26 
19  23  6.35 
19  19  10.44 

19  15  14.53 


Diif.  for  1  Hour, 

—  9>.8296. 
(Tftble  n.) 
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OBEENWIOH  MEAN  TIME. 

• 
mm 

THE  MOON'S 

1 

• 

1 

SEMIDIAMETBK. 

• 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT.  . 

AOB. 

Noon. 

Midnight. 

Noon. 

Dlff.  for 
1  Honr. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwioh. 

Diff.  for 
1  Hour. 

Noon. 

1 

15  52  !0 

15  44.3 

58    7.0 

-8.36 

57'  38!9 

II 
-2.31 

h      m 

17  39.1 

m 
2.23 

a 

20.1 

2 

15  36.9 

15  29.8 

57  11.7 

8.22 

56  45.7 

2.10 

18  31.1 

2.09 

21.1 

3 

15  23.2 

15  17.0 

56  21.3 

\M 

55  58.6 

1.81 

19  19.7 

1.96 

22.1 

4 

15  11.3 

15    6.2 

55  37.8 

-1.65 

55  18.9 

-1.49 

20     5.4 

1.85 

23.1 

5 

15     1.6 

14  57.6 

55    2.1 

1.32 

54  47.3 

1.15 

20  48.9 

1.78 

24.1 

6 

14  54.1 

14  51.2 

54  34.5 

0.98 

54  23.7 

0.82 

21  31.1 

1.74 

25.1 

7 

14  48.7 

14  46.8 

54  14.8 

-0.67 

54     7.6 

-0.53 

22  12.7 

1.73 

26.1 

8 

14  45.3 

14  44.2 

54    2.1 

0.39 

53  58.2 

0.86 

22  54.5 

1.75 

27.1 

9 

14  43.6 

14  43.4 

53  55.9 

-0.13 

53  55.0 

-0.01 

23  37.1 

1.80 

28.1 

10 

14  43.5 

14  44.0 

53  55.6 

+0.10 

53  57.5 

+0.21 

6 

29.1 

11 

14  44.9 

14  46.1 

54    0.7 

0.32 

54     5.2 

0.43 

0  21.1 

1.87 

0.4 

12 

14  47.7 

14  49.7 

54  11.1 

0.54 

54  18.3 

0.65 

1     6.7 

1.^4 

1.4 

13 

14  52.0 

14  54.7 

54  26.8 

+0.77 

54  36.8 

+0.90 

1  54J2 

8.08 

2.4 

14 

14  57.9 

15     1.4 

54  48.3 

1.02 

55     1.2 

1.14 

2  43.3 

8.08 

3.4 

15 

15     5.3 

15     9.7 

55  15.6 

1.87 

55  31.7 

1.41 

3  33.7 

8.18 

4.4 

16 

15  14.5 

15  19.7 

55  49.4 

+1.54 

56     8.6 

+1.66 

4  24.7 

8.13 

5.4 

17 

15  25.4 

15  31.4 

56  29.3 

1.79 

56  51.5 

1.90 

5  15.9 

8.13 

6.4 

18 

15  37.8 

15  44.5 

57  15.0 

9.00 

57  39.5 

2.08 

6    6.9 

8.18 

7.4 

19 

15  51.4 

15  58.4 

58    4.8 

+2.13 

58  30.6 

+2.15 

6  57.7 

8.18 

8.4 

20 

16    5.4 

16  12.3 

58  56.4 

2.13 

59  21.6 

2.06 

7  48.6 

8.13 

9.4 

21 

16  18.9 

16  25.0 

59  45.8 

1.95 

60    8.3 

1.78 

8  40.2 

8.18 

10.4 

22 

16  30.5 

16  35.2 

60  28.5 

+1.56 

60  45.8 

+1.29 

9  33.2 

8.85 

11.4 

23 

16  38.9 

16  41.5 

6Q  59.4 

0.97 

61     8.9 

+0.61 

10  28.4 

8.35 

12.4 

24 

16  42.9 

16  43.0 

61  14.0 

+0.23 

61   14.3 

-0.18 

11  26.1 

8.46 

13.4 

25 

16  41.7 

16  39.2 

61     9.7 

-0.58 

61     0.4 

-0.96 

12  26.1 

8.54 

14.4 

26 

16  35.4 

16  30.6 

60  46.6 

1.32 

60  28.7 

1.63 

13  27.5 

8.56 

15.4 

27 

16  24.8 

16  18.2 

60    7.4 

1.90 

59  43.2 

2.11 

14  28.5 

8.51 

16.4 

i» 

16  ILO 

16    3.4 

59  16.8 

-8.26 

58  48.9 

-2.36 

15  27.3 

8.37 

17.4 

29 

15  55.6 

15  47.7 

58  20.2 

2.40 

57  51.3 

2.39 

16  22.6 

8.22 

18.4 

90 

15  39.9 

15  32.4 

57  22.8 

2.33 

56  55.3 

2.84 

17  14.1 

2.06 

19.4 

31 

15  25.3 

15  18.6 

56  29.1 

8.18 

56    4.5 

1.97 

18     1.9 

1.93 

20.4 

32 

15  12^ 

15    6.9 

55  41.9 

-1.80 

55  21.4 

-1.61 

18  46.9 

1.83 

21.4 

78 
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V. 


GREENWICH  MBA]^  TIME. 

THK  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Ascessioii. 

Difffor 
1  Minnie. 

Declination. 

DifT.  for 
1  Minute. 

Hoar. 

Right  Ascension. 

Difffor 
1  Minnie. 

Declination. 

Di£for 
1  Minute. 

TC 

JESDA 

.T  1. 

THUKSDAT  3. 

b     m      8 

s 

-«  ®  ^   '  ^   fL. 

// 

b    m      B 

8 

C           /           // 

0 

0 

19  39  36.59 

9.4119 

S.20  29  35.7 

9.788 

0 

21  29  19.72 

9.1571 

f^.ie  14  24.6 

7.450 

1 

19  42    1.16 

9.4070 

20  26  44.8 

9.909 

1 

21  31  28.99 

9.1519 

}6    6  54.9 

7.532 

2 

19  44  25.43 

9.40S1 

20  23  46.6 

3.099 

2 

21  33  37.95 

9.1468 

15  59  20.8 

7.604 

3 

19  46  49.41 

9.3979 

20  20  41.3 

3.147 

3 

21  35  46.60 

9.1417 

15  51  42.4 

7,675 

4 

19  49  13.09 

9.3099 

20  17  28.9 

3.966 

4 

21  37  54.95 

9.1366 

15  43  59.8 

7.744 

5 

19  51  36.47 

9.3871 

20  14    9.5 

3.381 

5 

21  40    2.99 

9.1314 

15  36  13.1 

7.819 

6 

19  53  59.54 

9.:{MM) 

20  10  43.2 

3.497 

6 

21  42  10.72 

9.1963 

15  28  22.3 

7.880 

7 

19  56  22.31 

9.3789 

20    7    9.9 

3.619 

7 

21  44  18.15 

9.1913 

15  20  27.5 

7.947 

8 

19  58  44.77 

9.3717 

20    3  29.7 

3.796 

8 

21  46  25.28 

9.1163 

15  12  28.6 

8.014 

9 

20    1     6.92 

9.3666 

19  59  42.8 

3.839 

9 

21  48  32.11 

9.1114 

15    4  25.8 

8.079 

10 

20    3  28.76 

9.3614 

19  55  49.1 

3.951 

10 

21  50  38.65 

9.1065 

14  56  19.1 

8.143 

11 

20    5  50.29 

9.3S69 

19  51  48.7 

4.069 

11 

21  52  44.89 

9.1016 

14  48    8.6 

8.907 

12 

20    8  11.51 

9.3510 

19  47  41.7 

4.179 

12 

21  54  50.84 

9.0967 

14  3J)  54.3 

8.969 

13 

20  10  32.41 

9.3457 

19  43  28.1 

4.981 

13 

21  56  56.50 

9.0919 

14  31  36.3 

8.331 

14 

20  12  52.99 

9.3404 

19  39    8.0 

4.388 

14 

21  59     1.87 

9.0879 

14  23  14.6 

8.391 

15 

20  15  13.26 

9.33S1 

19  34  41.5 

4.495 

15 

22     1     6.96 

9.0694 

14  14  49.4 

8.450 

16 

20  17  33.20 

9.3997 

19  30    8.6 

4.609 

16 

22    3  11.76 

9.0777 

14    6  20.6 

8.509 

17 

20  19  52.82 

9.3943 

19  25  29.3 

4.707 

17 

22    5  16.28 

9.0790 

13  57  48.3 

8.567   1 

18 

20  22  12.12 

9.3190 

19  20  43.8 

4.810 

18 

22    7  20.52 

9.0683 

13  49  12.6 

8.694 

19 

20  24  31.10 

9.3136 

19  15  52.1 

4.913 

19 

22    9  24.48 

9.0637 

13  40  a3.5 

8.660 

20 

20  26  49.75 

9.3069 

19  10  54.2 

5.016 

20 

22  11  28.17 

9.0599 

13  31  51.0 

8.736 

21 

20  29    8.08 

9.3097 

19    5  50.2 

5.117 

21 

22  13  31.59 

9.0547 

13  23    5.2 

8.790 

22 

20  31  26.08 

9.9979 

19    0  40.2 

5.917 

22 

22  15  34.74 

9.0509 

13  14  16.2 

8.843 

23 

20  33  43.75 
WEI 

9.9918 

3NBSI 

S.18  55  24.2 
)AY  2. 

5.315 

23 

22  17  37.62 

9.0457 

RIDA^ 

a  13    5  24.1 

if  4. 

8.895 

0 

20  36    1.10 

9.9863 

S.  18  50    2.4 

5.413 

0 

22  19  40.23 

9.0413 

S.12  56  28.8 

8.947 

1 

20  38  18.12 

9.9809 

18  44  34.7 

5.510 

1 

22  21  42.58 

9.0370 

12  47  30.4 

8.998 

2 

20  40  34.81 

9.9755 

18  39     1.2 

5.606 

2 

22  23  44.67 

9.0397 

12  38  29.0 

9.048 

3 

20  42  51.18 

9.9701 

18  33  22.0 

5.701 

3 

22  25  46.51 

9.0985 

12  29  24.7 

9.097 

4 

20  45    7.22 

9.9646 

18  27  37.1 

5.795 

4 

22  27  48.09 

9.0943 

12  20  17.4 

9.145 

5 

20  47  22.93 

9.9599 

18  21  46.6 

5.887 

5 

22  29  49.42 

9.0909 

n  11     7.3 

9.199 

6 

20  49  38.32 

9.9537 

18  15  50.6 

5.979 

6 

22  31  50.51 

9.0161 

12     1  54.4 

9.939 

7 

20  51  53.38 

9.9489 

18    9  49.1 

6.070 

7 

22  3:3  51.35 

9.0119 

1 1  52  38.7 

9.985 

8 

20  54    8.11 

9.9497 

18    3  42.2 

6.160 

8 

22  35  51.94 

9.0078 

1 1  43  20.2 

9.330 

9 

20  56  22.51 

9.9379 

17  57  29.9 

6.949 

9 

22  37  52.29 

9.0038 

11  ;«  59.1 

9.374 

10 

20  58  36.58 

9.9318 

17  51   12.3 

6.337 

10 

22  39  52.40 

1«9999 

11  24  35.4 

9.417 

11 

21     0  59.33 

9.9964 

17  44  49.5 

6.493 

11 

22  41  52.28 

1.9961 

11   15    9.1 

9.460 

12 

21     3    3.75 

9.9910 

17  38  21.6 

6.508 

12 

22  43  51.93 

1.9999 

11     5  40.2 

9.502 

13 

21     5  16.85 

9.9156 

17  31  48.6 

6.593 

13 

22  45  51.35 

1.9884 

10  56    8.9 

9.549 

14 

21     7  29.62 

9.9109 

17  25  10.5 

6.678 

14 

22  47  50.54 

1.9846 

10  46  35.2 

9.582 

15 

21     9  42.07 

9.9048 

17  18  27.3 

6.761 

15 

22  49  49.50 

1.9809 

10  36  59.1 

9.699 

16 

21    11  54.20 

9.1995 

17  11  39.2 

6.849 

16 

22  51  48.25 

1.9773 

10  27  20.6 

9.661 

17 

21   14     6.01 

9.1941 

17    4  46.3 

6.999 

17 

22  53  46.78 

1.9737 

10  17  39.8 

9.698 

18 

21   16  17.49 

9.1887 

16  .57  48.6 

7.001 

18 

22  55  45.09 

1.9701 

10    7  56.8 

9.735 

19 

21   18  28.65 

9.1834 

16  50  46.2 

7.080 

19 

22  57  43.19 

1.9666 

9  58  11.6 

9.771 

20 

21  20  3M.50 

9.  nee 

16  43  39.0 

7.158 

20 

22  59  41.08 

1.9631 

9  48  24.3 

9.806 

21 

21  22  50.03 

9.1729 

16  36  27.2 

7.235 

21 

23     1  38.76 

1.9597 

9  38  34.9 

9.841 

2'Z 

21  25     0.24 

9.1676 

16  29  10.8 

7.311 

22 

2:3    3  36.24 

1.9564 

9  28  43.4 

9.876 

23 

21  27  10.14 

2.16-23 

16  21  40.9 

7.385 

23 

23     5  33.52 

1.9531 

9  18  49.8 

9.900 

24 

21  29  19.72 

2.1571 

S.16  11  24.6 

7.459 

24 

23     7  30.61 

1.9498 

S.  9     8  54.3 

9.941 

VL 
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GBBENWIGH  MEAN  TIMK, 


THE  MOON'S  RIGHT  ASCENSION  AND  IMX  I.INAT10N\ 


Hoar. 


Right  Aaoension. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


17 
18 
19 
20 
21 
22 
23 


0 
I 

2 
3 

4 


K 
II 


1    llf 


?v 


I    '-5 


»i 


Dili:  for 
IMloato. 


Deoliniktlon. 


Diff.  for 
1  Minute 


SATURDAY  6. 


b 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


ni 

7 
9 
11 
13 
15 
17 
19 
21 
23 


15  2:) 

16  I    23 


23 
23 
23 
23 
23 
23 
23 


30.61 
27.50 
24.20 
20.71 
17.04 
13.18 
9.14 
4.93 
0.55 
24  55.99 
26  51.27 
28  46.3f) 
30  41.35 
32  36.15 
34  SOM 
36  25.29 
38  19.63 
40  13.83 
42    7iJ9 

44  1.81 

45  55.50 
47  49.24 
49  4^76 
51  36L16 


• 

1.9488 
1.0466 
1.0434 
1.0403 

1.0349 
1.0313 
1.0384 
I.0S55 

1.0000 

I.0I73 
iaU47 
I.01SI 
1.0005 
IJOOO 
1.0045 
I 


S. 


// 


9  8  54.3 

8  58  66.9 

8  48  67.6 

8  38  56.5 

8  28  53.6 

8  18  49.0 
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2.3273 

4  22    9.() 

13.1fi9 

8 

29 

20.80 

2.5114 

14     4  45.0 

10.457    1 

i    i> 

13  35  .39.72 

2.3306 

4  .35  18.7 

13.143 

i» 

31 

51.(10 

2.5152 

14  15     9.5 

10.359 

10 

13  .37  59.<)5 

2.3339 

4  48  2().8 

13.125 

10 

34 

22.(13 

2.5190 

14  25  28.1 

10.260    i 

11 

13  40  19.79 

2.3373 

5     1  33.7 

13.105 

H 

.3(1 

.53.88 

2.5227 

14  .35  40.7 

10.1f»8 

12 

13  42  40.13 

2.3407 

5  1 1  39.4 

13.084 

12 

39 

25.3() 

2.5265 

14  45  47.1 

\{).Q^ 

i:i 

1.3  45    0.(>8 

2.34 12 

5  27  43.8 

13.061 

13 

41 

57.()(; 

2.5302 

14  .55  47.3 

9.952 

14 

13  47  21.44 

2.3477 

5  40  4(5.7 

13.036 

14 

44 

2H.!)8 

2.5338 

15    5  41.3 

9.847 

15 

13  4!)  42.4 1 

3.3512 

5  53  48.1 

13.010 

15 

47 

l.ll 

2.;»:n3 

15  15  28.9 

9.739 

l(> 

13  52    3.59 

3.3547 

6    6  47.9 

I2.9.S2 

k; 

1  ^ 

49 

33.4(; 

2.5409 

15  25   10.0 

9.6:U           ; 

17 

13  54  24.98 

3.3583 

6  19  45.9 

12.952 

17 

52 

().G2 

2.5444 

15  .34  44.(1 

9.521    1 

18 

13  .5(>  4H.5!» 

3.3(i20 

6  32  42.1 

12.921 

18 

54 

38.79 

2.5478 

15  44   12.5 

9.409 

19 

13  .59     8.42 

2.3657 

(J  45  3().4 

12,888 

1!) 

57 

11.7(» 

2.5512 

15  53  33.7 

9.296   1 

20 

14     1  30.47 

2.3694 

()  58  28.<) 

12.N')3 

20 

5!) 

4  4.93 

2..-.515 

1(3    2  48.0 

9.181    1 

21 

14     3  .52.75 

2.3731 

7  11    18.7 

12.817 

21 

2 

18.30 

2..Vi78 

1()  11  .5.5.4 

9.065   j 

22 

14     (5  1.5.25 

3.3768 

7  24     ().() 

12.770 

22 

4 

5 1 .87 

2.5GI1 

1()  20  .5.5.8 

8.947 

23 

14     8  .37.97 

3.3806 

7  3(J  52.2 

12.739 

23 

III 

7 

25.(i4 

2.f)644 

16  29  4}.l 

8.828 

21 

14   II     0.92 

8.3844 

S.   7  49  35.3 

12.097 

24 

9 

.59.G0 

2..5675 

S.  16  ;38  35.2 

8.708 

--------         — 
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XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCE 

S'SION  AND  DECLINATION. 

Honr. 

Right  AscensioD. 

Diff.  for 
1  MiDute. 

DccIiDation. 

Diff.  for 
1  Minute 

1 

Honr. 

Riglit  ABcension. 

Diff.  for 
1  Minute. 

Declination. 

Diff  for 
1  Minute. 

FJ 

RIDA^ 

r25. 

SUNDAY  27. 

1        h     III      8 

8 

O           t           II 

// 

h     ni      H 

1         B 

0       /       /» 

i/ 

0 

16    9  59.00 

2.5675 

S.  16  38  35.2 

8.708 

0 

18   15  10.70 

2.6087 

S.20  59    2.6 

1.900 

1 

16  12  33.74 

2.5705 

16  47  14.1 

.  8.587 

1 

'    18  17  47.17 

2.6068 

21     0  52.1 

1.750  ' 

2 

16  15    8.06 

2.5734 

16  55  45.7 

8.464 

2 

18  20  23.52 

2.6048 

21     2  32.(5 

IJ>99  ; 

3 

16  17  42.55 

2.576:J 

17     4     9.8 

8..340 

3 

18  22  59.75 

2.6027 

21     4     4.0 

1.449 

4 

16  20  17.22 

2..^)79I 

17  12  26.5 

8.216 

4 

18  25  35.85 

2.6006 

21     5  2(1.4 

1.\'99 

5 

16  22  5\>.05 

2.5819 

17  20  35.7 

8.089 

5 

18  28   11.82 

2.5983 

21    6  :«).9 

1.150 

() 

16  25  27.05 

2.5847 

17  28  37.2 

7.961 

6 

18  30  47.65 

2.5956 

21     7  44.4 

1.000 

i     / 

16  28    2.21 

2.5873 

17  36  31.0 

7.832 

7 

18  33  23.32 

2.5933 

21     8  39.9 

0.8.51 

!     8 

16  30  37.52 

2.5898 

17  44   17.1 

7.702 

8 

18  35  58.84 

2.5907 

21     9  23.5 

0.702 

9 

16  33  12.98 

2.5.923 

17  51  55.3 

7.571 

9 

18  38  34.20 

2.5879 

21    10     4.2 

0.5,54 

10 

16  35  48.59 

2.5946 

17  59  25.6 

7.4.39 

10 

18  41     9.39 

2.5H50 

21   10  33.0 

0.407 

11 

16  38  24.:3:} 

2.5969 

18     6  48.0 

7.306 

11 

18  43  44.40 

2.5820 

21   10  53.0 

0.260 

12 

16  41     0.21 

2.599 J 

18  14     2.3 

7.171 

12 

18  46  19.23 

2.5789 

21    11     4.2 

-0.113 

1    >-^ 

16  43  36.22 

2.G012 

18  21     8.5 

7.036 

13 

18  48  53.87 

2.5757 

21    11     (5.(i 

-H).0.'J3 

14 

16  46  12.35 

2.6032 

18  28     G.6 

6.900 

14 

18  51  28.31 

2.5723 

21    11     0.2 

0.179 

15 

16  48  48.60 

2.6052 

18  34  56.5 

6.762 

15 

18  54     2.55 

2.5689 

21    10  45.1 

0.324 

\6 

16  51  24.97 

2.6071 

18  41  38.1 

6.624 

16 

18  5()  3().5S 

2.5654 

21    10  2J.3 

0.469 

17 

16  54     1.45 

2.6088 

18  48  11.4 

6.484 

17 

18  59  10.40 

2.5618 

21     9  48.8 

0.613 

18 

16  56  38.03 

2.6104 

18  54  3(5.2 

6..343 

18 

19     1  44.00 

2.5581 

21     9     7.7 

0.757   1 

19 

16  59  14.70 

2.61 19 

19    0  52.(1 

6.203 

19 

19     4  17.37 

2.5543 

21     8   18.0 

0.899   ; 

20 

17     1  51.46 

2.6134 

19    7     0.5 

6.062 

20 

19     ()  50.51 

2.5504 

21     7  19.8 

1.040   i 

1  21 

17     4  28.31 

2.6147 

19  13     0.0 

5.920 

21 

1!)     <>  23.42 

2.5464 

21     6   13.2 

1.181 

22 

17    7    5.23 

2.6159 

19  18  50.9 

5.777 

22 

19  11  56.08 

2..5422 

21     4  58.1 

1.322 

28 

17     9  42.22 

2.6171 

S.  19  24  33.2 
lY  26. 

5.632 

23 

19   14  28.49 
M( 

2.5380 

)NDA^ 

S.21     3  34.(i 
i  28. 

1.461 

1     0 

17  12   19.28 

2.6182 

S.19  30     ChS 

5.487 

0 

19  17     0.64 

2.5337 

S.21     2     2.8 

1.599 

'     1 

17  14  56.40 

2.6191 

1!)  35  31.7 

5  342 

1 

19  19  32.54 

2.52<M 

21     0  22.7 

1.73-    . 

2 

17  17  33.57 

2.6198 

19  40  47.9 

5.197 

2 

19  22     4.17 

2.5249 

20  58  34.3 

I.K75 

3 

17  20  10.78 

2.6205 

19  45  .55.3 

5.0.50 

3 

19  24  35.53 

2.5-.n)4 

20  5()  37.7 

2.011    1 

4 

17  22  48.03 

2.6JI2 

19  50  53.9 

4.902 

4 

19  27     (i.62 

2.51.58 

20  54  33.0 

2.147 

5 

17  25  25.32 

2.6217 

19  55  43.6 

4.755 

5 

19  29  37.43 

2.5112 

•.^0  52  20. 1 

2.282 

6 

17  28    2.()4 

2.6221 

20     0  24.5 

4.607 

6 

19  32     7.9() 

2.50G4 

20  4!>  59.2 

2.415 

7 

17  30  39.97 

2.6223 

20     4  56.5 

4.459 

19  34  38.20 

2.:)015 

20  47  30.3 

2.547 

8 

17  33   17.31 

2  G224 

20     9   I!M; 

4.310 

8 

19  37     8.14 

2. -1966 

20  44  53.5 

2.678 

9 

17  35  54. (;6 

2.6224 

20  13  33.7 

4.160 

9 

19  39  37.79 

2.4917 

20  42     8.!> 

2.H18 

10 

17  3ri  32.00 

2.«)223 

20  17  38.8 

4.01 1 

10 

19  42     7.14 

2.4«(.6 

20  :«»   l().5 

2.9:;8   i 

11 

17  41     9.34 

2.6221 

20  21  35.0 

3.862 

11 

19  44  3(J.lo 

2.4814 

20  36  16.3 

3.068    ' 

12 

17  43  4().6() 

2.6218 

20  25  22.2 

3.712 

12 

19  47     4.90 

2.4761 

20  33     8.3 

3.197 

13 

17  4<>  23.96 

2.6214  . 

20  29     0.4 

3.561 

13 

19  49  33.31 

2.4T09 

20  29  52.7 

3..'W3 

14 

17  49     1.23 

2.6208 

20  32  29.5 

3.410 

14 

19  .52     1.41 

2.4656 

20  26  29.6 

3.448 

15 

17  51  38.4(> 

2.6201 

20  35  49.() 

3.259 

15 

19  54  29.19 

2.4602 

20  22  59.0 

3.573   1 

ir> 

17  54   15.64 

2.6193 

20  39     0.() 

3.108 

16 

19  5()  5().64 

2.4:.48 

20  19  20.9 

3.696 

17 

17  56  52.78 

2.6185 

20  42     2.6 

2.957 

17 

19  59  23.77 

2.4194 

20   15  35.5 

3.818 

18 

17  59  29.8(> 

2.6174 

20  44  55.5 

2.80C 

18 

20     1  50..-)7 

2.443H 

20  11  42.8 

3.s:i9 

19 

18     2     6.87 

2.6162 

20  47  39.3 

2.655 

19 

20     4   17.03 

2.4;  {82 

20    7  42.8 

4.0(i0 

20 

18     4  43.81 

2.6150 

20  50  14.1 

2.504 

20 

20     6  43.1  (J 

2.4326 

20    3  35.6 

4.178 

21 

18    7  20.(J7 

2.6136 

20  52  39.8 

2.35:1 

21 

20     9     8.95 

2.4269 

19  59  21.4 

4.296 

22 

18    9  57.44 

2.6121 

20  54  56.5 

2.202 

22 

W  11  34.39 

2.4-J12 

19  .55     0.1 

4.413 

2:^ 

18  12  34.12 

2.6105 

20  57     4.1 

2.051 

23 

20   13  59.19 

9.4  J  M    , 

19  50  31.8 

4.529 

24 

18  15  10.70 

2.60t<7 

?2.20  59    2.() 

1 .900 

24 

20  16  24.24 

2.4(J!I6 

S.  19.  45  .5(J.6 

4.&14 

—                 — 

— 

- 
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— 
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QEEENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascensiou. 

Diff.  for 
1  Minute. 

Di'clinution. 

Diff.  for 
1  Minute. 

Sour. 

Right  Ascension 

Diffi  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

TU 

ESDA 

Y:  29. 

THUESDAY  31. 

h     ni       8 

B              1 

O           /           /' 

II 

h     m       8 

B 

O          1          II 

// 

0 

20  1()  24.24 

2.4096 

S.  19  45  50.0 

4.644 

0 

22    5    7.59 

2.1237 

S.14  13  21.2 

8.769 

1 

20  18  4SM 

2.4037 

19  41    14.5 

4.757 

1 

22    7  14.85 

2.1182 

14     4  ^3.3 

8.827 

2 

W  21   J  2.09 

2.:W79 

19  30  25.7 

4.869 

2 

22    9  21.78 

2.1128 

13  55  41.9 

8.885 

3 

20  23  3(>.:^) 

2.:i920 

19  31  30.2 

4.980 

3 

22  11  28.39 

2.1075 

13  40  47.1 

8.942 

4 

20  25  59.73 

2.3ti€0 

19  20  28.1 

5.090 

4 

22  13  34.08 

2.1021 

13  37  48.9 

8.997 

5 

20  28  22.71 

2.3801 

19  21    19.4 

5.199 

5 

22  15  40.(55 

2.0968 

13  28  47.4 

9.051 

tJ  , 

20  30  45.34 

2.3741 

19  JO    4.2 

5.307 

0 

22  17  40.30 

2.0916 

13  19  42.7 

9.104 

,     7  ■ 

20  33    7.(il 

2,imi 

19  10  42.0 

5.413 

7 

2^2  19  51.(54 

2.0864 

13  10  34.9 

9.157 

8 

20  35  2i».5I 

2.3630 

19    5  14.0 

5.519 

8 

22  21  50.07 

2.0813 

13     1  23.9 

9.209 

J) 

20  37  51.05 

2.3560 

18  59  40.3 

5.623 

9 

22  24     1.40 

2,0762 

12  .52    9.8 

9.260 

10 

20  40  12.23 

2.3499 

18  5.3  59.8 

5.726 

10 

22  20    5.82 

2.0712 

12  42  52.7 

9.309 

11 

20  42  :«.04 

2.34:}8 

18  48  13.2 

5.827 

11 

22  28    9.94 

2.0662 

12  a3  32.7 

9.357 

V2 

20  44  53.49 

2.3377 

18  42  20.0 

5.927 

12 

22  30  13.7(5 

2.0612 

12  24     9.8 

9.405 

1   ^-^ 

20  47   13.57 

2.33  J  6 

18  30  22.0 

6.027 

13 

22  32  17.29 

2.0563 

12  14  44.1 

9.451 

1   14 

20  49  33.28 

2.3255 

18  30  17.4 

6.125 

14 

22  34  20.52 

2.0514 

12    5  15.7 

9.497 

15 

20  51  52.(>3 

2.3194 

18  24     7.0 

6.222 

15 

22  30  23.40 

2.0466 

1 1  55  44.5 

9.542 

in 

20  54   ll.()l 

2.3132 

18  17  50.8 

6.317 

10 

22  38  20.12 

2.0419 

11  40  10.0 

9..586 

17 

20  5()  30.22 

2.3071 

18  11  28.9 

6.412 

17 

22  40  28.49 

2.0372 

11  30  34.1 

9.629 

18 

20  58  48.4(5 

2.3009 

18    5     1.3 

G.506 

18 

22  42  30.58 

2.0325 

1 1  2(5  55. 1 

9.671 

19 

21      1     0.33 

2.2948 

17  58  28.2 

6.598 

19 

22  44  32.39 

2.0279 

11   17  13.0 

9.712 

20 

21     3  23.83 

2.2887 

17  51  49.0 

6.G68 

20 

22  40  3:3.93 

2.0234 

1 1     7  29.7 

9.752 

21 

21     5  40.97 

2.2826 

17  45    5.0 

C.778 

21 

22  48  3.5.20 

2.0189 

10  57  43.4 

9,792 

22 

21     7  57.74 

2.2764 

17  38  1(5.3 

6.867 

22 

22  50  3(5.20 

2.0145 

10  47  54.7 

9.831 

23 

21    10  14.14 

2.2702 

S.17  31  21.0 

6.955 

23 

22  52  30.94 

2.0101 

S.IO  38    3.7 

9,868 

WEI 

)XESD 

AY  30. 

ERIE 

>AY,  J 

UNE   1. 

0 

21   12  30.17 
21   14  45.83 

2.2641 

S.17  24  21.7 
17  17  1(5.7 

7.041 

0 

22  54  37.42 

2.0058 

S.IO  28  10.5 

1        9.904 

1 

2.2580 

7.126 

,    2 

21    17     1.13 

2.2520 

17  10    0.0 

7.210 

1    3 

21   19  10.07 

2.2459 

17    2  51.5 

7.292 

1    4 

21  21  30.04 

2.2398 

10  55  31.5 

7.373 

5 

21  23  44.85 

2.2337 

10  48    ().7 

7.454 

PHASES 

OE  T 

HE  MOON. 

1 

6 
7 

21  25  58.09 

2.2277 

10  40  37.0 
10  33    2.0 

7.534 

21  28  12.1/ 

2.2217 

7.612 

8 

21  30  25.29 

2.2157 

10  25  23.0 

7.688 

cl        h 

m 

9 

21  32  38.0(5 

2.2098 

10  17  40.0 

7.764 

{ 

I    Last  Qiiarte 

r  .     .  IM 

[ny      2     11 

47.1 

10 

21  34  50.47 

2,2038 

10    9  51.9 

7.8.'{9 

11 

21  37     2.52 

2.1979 

10     1  59.3 

7,913 

i 

^  New  Moon . 

•         •         * 

.     10     13 

23.5 

12 

21  3!)   14.22 

2.1921 

15  54    2.3 

7.9^6 

T)  First  Qiiai'ti 

>i   •      •      • 

.     18     11 

5.2 

13 
14 

21  41  25.57 
21  43  30.57 

2.1662 
2.1803 

15  40     1.0 
15  37  55.5 

8.057 
P.  127 

< 

3  Full  Moon  . 

•      •      • 

.    25       1 

40.1 

15 
Ifi 

21  45  47.21 
21  47  57.50 

2.1744 
2.1687 

15  29  45.8 
15  21  32.0 

8.196 
8.264 

17 

21  .50     7.45 

2.1630 

15  13  14.2 

e.3:{l 

d       h 

18 

21  .52   17.00 

2.1572 

15     4  52.3 

8.397 

( 

X      A|)0«^lL'    .       . 

.    .  M 

lay      9     12.9 

1!) 
20 

21  54  20.32 
21  .5(5  3.5.24 

2.1515 
2. 1 459 

14  5(5  20.5 
14  47  50.9 

8.l()2 

8.5r. 

( 

J    P«.'rij;<.'0  .     , 

.     •    • 

.    24      6.7 

2! 

21  .58  43.83 

2.140;J 

14  3!>  23.5 

b.5s7 

2-2 

22    0  52.08 

2.1347 

14  30  4(5.4 

8.(H9 

23 

22    3     0.00 

2.1292 

14  22     5.() 

8.710 

24 

22    5     7.59 

2.1237 

.-5.14    13  21.2 

8.769 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

« 

1 

Xnmo  Hiid  DlrtM 
of  Object. 

Btion 

Noon. 

P.  L. 

of 
Diff. 

QdO? 

Illb. 

P.  L. 

of 

DifT. 

vi». 

P.  L 

Diff. 

IXh. 

i 

P.  L. 

of 

Diff. 

1 

Spica 

vv. 

C            /         /' 

HO  5J>    0 

92  40     3 

2526 

94  20  40 

2544 

Old 

96     0  ,52 

2.563 

Jupiter 

vv. 

49  V\  41 

2l.=i3 

50  5()     0 

2471 

52  37  54 

2488 

,54   19  24 

2506 

A  I)  tares 

vv. 

4'»  19  37 

8:)74 

46  59     8 

25*^7 

48  38  21 

2600 

,50  17  p: 

2614 

Fomalhaiii 

E. 

44     5  t>5 

3009 

42  35  24 

3064 

4 1     6  30 

3122 

39  38  47 

3184 

a  R  '^msi 

K. 

60  1(3  5.^) 

2979 

58  46  16 

3016 

.57  16  23 

3054 

.55  47  17 

3095 

Venus 

E. 

80  12    (> 

3894 

87  39  40 

2915 

m    7  40 

2934 

84  3(;     4 

2954 

Svjf 

E. 

108  16  17 

2817 

106  42  11 

2836 

105    8  30 

2855 

103  .35  14 

2874 

2 

Jupiter 

VV. 

6-2  40  54 

9590 

64  20    3 

9606 

65  58  50 

2623 

67  37  14 

9639 

All  tares 

VV. 

.58  27    8 

2686 

60    4    2 

2701 

61  40  41 

2715 

63  17     I 

9730 

a  Pegasi 

E. 

48  34  47 

3329 

47  11     9 

3386 

45  48  36 

3445 

44  27  10 

3.509 

Venus 

E. 

77     4   16 

3051 

75  35     6 

3069 

74     (>  19 

.3088 

72  .37  .55 

3106 

Sun 

E. 

1)5  54  55 

2967 

94  24     1 

2985 

92  ,53  30 

3004 

91  23  22 

3021    , 

1 

:i 

Jupiter 

VV. 

75  43  58 

271:') 

77  20  18 

2729 

78  .56  19 

2743 

80  .32    2 

i 

27.56 

An  tares 

VV. 

71   13  54 

2S0I 

72  48  21 

2814 

74  22  31 

2858 

75  .5()  23 

284 1 

a  Aquila; 

VV. 

35  44  41) 

.'>I07 

3()  40    6 

4962 

37  37  31 

4817 

38  .3()  53 

4691 

Venus 

E. 

(J5  21    ID 

3193 

63  55    2 

.3210 

62  2i)    5 

3225 

61     3  26 

3242  ! 

Sun 

E. 

83  58     0 

3105 

82  29  57 

3121 

81     2  13 

3137 

79  34  48 

3152 

4 

Jupiter 

VV. 

88  26  15 

2831 

90    0  16 

2832 

91  34     2 

2844 

93     7  33 

9855  ' 

Antai-es 

VV. 

83  41  33 

2903 

85  13  48 

2915 

f^a  45  48 

2927 

88   17  .33 

9938 

Of  A(|iiilpe 

VV. 

*  43  .57     4 

4-343 

45     4  50 

4180 

46  13  35 

4125 

47  23  13 

4075 

Venus 

E. 

,53  59  45 

3316 

52  35  52 

33.30 

51    12   15 

3343 

49  48  .53 

3357 

Sun 

E. 

72  22    9 

,3223 

70  56  27 

3236 

69  31     I 

3349 

(^    5  50 

3961 

1 

5 

a  AqiiiUe 

VV. 

53  2*2     4 

3892 

54  35  32 

3865 

,55  49  27 

3841 

.57    3  47 

.3830 

Venus 

E. 

42  55  42 

3416 

4  1  33  44 

3428 

40  11  .59 

3439 

38  50  27 

34.50 

Sun 

E. 

61     3  26 

a')19 

59  39  36 

3330 

.58  15  59 

3339 

56  52  33 

33.50 

6 

a  Aqiiilce 

VV. 

(13  20  21 

3739 

(>4  36  27 

3727 

65  .52  45 

3716 

67    9  15 

3707 

Foiniilliaiit 

VV. 

29    6  24 

4179 

30  15  10 

4084 

31  25  27 

4002 

32  37     5 

.3998 

Venus 

E. 

32    5  40 

3i00 

30  45  16 

3509 

29  25    2 

3519 

28    4  .59 

3530 

Sun 

E. 

49  58     7 

3394 

48  35  44 

3402 

47  13  30 

3409 

45  51  24 

3416 

7 

nt  Aqiiihe 

W. 

73  33  55 

3673 

74  51   11 

3668 

76    8  32 

3663 

77  25  ,58 

36on 

Foinalhaut 

W. 

38  50  54 

3679 

40    8    3 

3645 

41  25  49 

3614 

42  44     8 

3587 

Sun 

E. 

39    3     1 

3453 

37  41  44 

3460 

36  20  35 

3467 

34  59  34 

3473 

8 

! 
a  Aqiiilie 

VV. 

83  53  52 

3650 

85  11  32 

3650 

86  29  12 

3050 

87  46  .52 

3650 

Fonialhaut 

W. 

49  22  17 

3485 

50  42  58 

3469 

.52    3  57 

3454 

53  25  12 

3449 

Sun 

E. 

28  16  27 

3513 

26  56  16 

3520 

25  36  14 

35.30 

24  16  23 

3549 

!l'2 

Sun 

VV. 

16  17  44 

3587 

17  36  33 

3557 

18  ,55  .54 

3532 

20  15  43 

3509 

Pollux 

E  . 

44  58  59 

3114 

43  31     6 

3114 

42    3  14 

3II6 

40  35  24 

3118 

Saturn 

E. 

53  24  27 

3000 

51  ,55  29 

3057 

50  26  27 

3053 

48  .57  20 

3048  ' 

1 

R0<^lllllR 

E. 

80  24  33 

3n:m 

78  55     5 

3032 

77  25  32 

3028 

75  55  54 

3024 

1 

Sun 

VV. 

27    0    0 

3133 

28  21  39 

3421 

29  43  32 

3408 

31     5  39 

1 
3397 

Pollux 

E. 

33  16  51 

3134 

31   49  23 

3140 

30  22    2 

3148 

28  .54  51 

3158 

; 

Saturn 

E. 

41  30   18 

3021 

40    0  35 

3019 

.38  30  46 

3014 

37     0  50 

3008 

1 
i 

RegiiliiP 

E. 

GS  26  20 

3000 

66  5(>    7 

2994 

65  25  47 

2989 

63  55  20 

9989 
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LUNAR  DISTANCKS. 




- 

. 

s 

1 

-^ 

=  § 

Name  aiid  Directiou 

Midnight. 

PL. 

of 

XVh. 

of 

XVIIP« 

nf 

XXI»«' 

I'.  1, 

III 

Ul    V/l'l^f'V. 

Ditt'. 

0 

1      >/ 

uiir. 

«■ 

1 

«4 

Dill. 

1 

1       Ji 

IMII, 

o 

/        »/ 

1 

Spi<» 

W. 

97 

40  rS 

12581 

IH) 

m  5»j 

0500 

100 

5H 

50 

UflKi 

102 

117  20 

Uti  Ml 

Jupiter 

W. 

m 

0  2!) 

2533 

57 

41    10 

3.'i40 

5:> 

21 

2H 

0,.r.7 

01 

1  22 

uuhi 

An  Li  res 

w. 

51 

55  5-2 

3628 

53 

:U    9 

yiJl'i 

55 

12 

7 

Ull!>7 

50 

40  45 

W)r4 

Fomalliaiit 

K. 

88 

12  l!» 

;«5.3 

3t) 

47  12 

33'JH 

M5 

2:  J 

.'ii 

:mii 

Ml 

1  20 

iitiiN 

a  Pe«^nsi 

E. 

54 

IS)     1 

3137 

52 

51  30 

3IH<) 

51 

25 

M 

ll-iV? 

10 

50  20 

lriii\ 

Venus 

E. 

8.} 

4  53 

3973 

81 

31     7 

31«i3 

H(l 

3 

10 

3013 

7H 

WW  '10 

;m»'w 

SU.N 

E. 

102 

2  22 

3H94 

100 

29  55 

31il'< 

{)H 

57 

52 

UlMt 

tr/ 

20  12 

Uiliil 

t> 

Jupiter 

W. 

m 

15   if) 

3654 

70 

52  57 

'JS'm 

/2 

;u) 

l>^ 

W<?.', 

74 

1    IH 

UitHl 

An  til  res 

W. 

GA 

53     1 

3744 

\\\\ 

*.H  42 

V7.0H 

<W 

4 

5 

*nn 

m 

Mil    0 

V  m 

a  Pegiisi 

E. 

43 

(>  5() 

a'.78 

41 

47  5H 

;)«ir,« 

40 

30 

','0 

'.il'.tU 

MO 

14    7 

,*ti'Ml 

Vescs 

E. 

71 

9  53 

3134 

f»l)  42   \S 

3  Mi 

0^ 

14 

54 

'M'.AI 

<;<j  47  .Vl 

Mil 

Sun 

E. 

H) 

5.J  ^7 

3o.rj 

8H 

21   10 

:xiV} 

>^0 

55 

0 

:ur.i 

>^5 

2^J  23 

.liftiH 

j 
3  ,  Jupiter 

W. 

8-^ 

7  27 

'/no 

K< 

12  31 

•//'^ 

^-5 

17 

21 

-rt'r., 

HJ 

51  5>- 

'fr/m 

;  Alitareji 

W. 

77 

*>♦  5^ 

^"SA 

7l» 

3  10 

V>i»>J 

Hi 

;j<; 

1^- 

Uftit 

>-2 

9     3 

t/iV// 

a  Aqiiilfi? 

W. 

:VJ 

:w    0 

AIjVJ 

'lO 

40  43 

44'/^ 

41 

44 

54 

rm 

42 

V/  73 

44i4 

Vems 

E. 
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*«    <i 

:f£r. 

5r 

13     4 

'sr.u 

5<; 

X'^, 

20 

'.yii-K 

f/> 

t/:>  54 

■1.9/4 

SC5 

E. 

76 

7  41 

3167 

70 

10  52 

'/A''4 

\\ 

US 

'4rjt 

7M 

4>-.    7 

4-^/4 

4     Jvmr.m. 

\V. 

fM 

40  .Vj 

5f«i 

i"*; 

VA  5:^ 

*4<^ 

^/7 

40 

n 

t**-^. 

y^ 

19  2/) 

'4^r, 

A  man-*: 

W. 

ff.* 

4«     4 

•^^IV 

iH 

.0  21 

^/f'/4 

if'^ 

5f 

'a:» 

y"^/^ 

M 

r/  I'. 

V//# 

.  aAqtiii»' 

W. 

4^ 

:^J  :r7 

4';-7^ 

l'7 

41    l'7 

y.-"*/ 

50 

:/> 

'4' 

4V  /.; 

5< 

9     5 

4^^ 

VE>r5 

E. 

4r? 

-.25  47 

:r«cr* 

47 

2  55 

'^'>.. 

45 

10 

1/ 

■^:<^.' 

44 

17  f/i 

^/•v 

Sr5 

i:. 

♦>; 

40  .>i 

^iTT* 

♦>..'# 

1''.  n 

'^4/*. 

<*;^ 

51 

4*5 

■/y/^ 

hi 

:^  *-^. 

'44^ 

I      5     aAq'iJiae 

\S. 

-7? 

Ir  -2' 

S^> 

:/♦ 

y:i  '*A 

-r.-*"- 

i/) 

^- 

5^ 

^'.»■■ 

ijt 

4    t^7 

'4  'n 

1             1' 

1         :  \e5CS 

E. 

>^    7 

Vt^j. 

7  :>- 

yA 

57 

I 

'o'.r 

'cy, 

>5^.    Iv 

i/f^V 
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E. 

.75 
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'£^,>r 

:a 

0   J*> 
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U 

:i-i 

<:.^ 

%i 
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4f^>* 

6    ^A'j'j'i?^ 

\V. 
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i^i  r»'> 

■^•^ 

i\ ' 

4>  4' 

'Sfr 

4) 

V- 

^^ 

'^y 

;^ 

M.  r. 

>.•■' 

Foifi-'iliLTrt 

w. 

>  > 
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b-lT 

:'» 

::;  01 

'<y  ■'■ 

'> 

i' 

i'i 

*'.»■ 

i^i   >^'y 

^      r 

VtM5 

E. 

'J''' 
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'■:'» 
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I'  ,<. 

^ii 

5 

;-> 

<>K    <iK 

^^J. 

i=r5 

E- 

-> .  >• 

.-^i' 

*       V' 

i>:.«> 

CJ 

r. 

r  ^ 

i^'.f. 

/,<>  y.-j 

</'/'*i. 

'     /Aq-  -tar 

w. 

7*- 

4V    >w 

,fw     ' 

^' 

1    1 

'J».'/ 

>I 

)- 

& 

.j». 

*'< 

O     :^ 

^jj 

FoiU     iJjLitfl 

\h\ 

>  r.T 

J^-. 

f  - 

■•>>      !■'. 

;;v«' 

^  1 
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«-./^ 
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.-ViV 

>c^ 

L, 
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•>^» 

->-  «. 
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—  ^ 

\^*^ 
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y. 
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'/. 
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,?^/. 

-    'iAui   11^ 

\\ 
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1 
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r 
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>" 

i 
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J 
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« 
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/, 
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^ 
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XV. 


GREENWICH  MEAN  TIME 

1 

LUNAR  DISTANCES. 

o 

14 

Naiiieniid  Direction 
of  Ol»j»-ct. 

Noon. 
37  51)  1() 

P.  L. 

Dim 
3345 

DI^ 

P.  L. 

of 
Diff. 

Vlb. 

PL 

of 

Diff. 

L\b. 

P.  L.  1 
of 
Diff. 

3316 

Sun 

W. 

39  22  35 

3336 

O          1        n 

40  4()     5 

3325 

O            1          II 

42    !)  47 

Saturn 

E. 

29  29  l(i 

2975 

27  5S  3-2 

2969 

2()  27  40 

2962 

24  5()  39 

2954 

Regiiliis 

E. 

5(3  21     9 

2950 

54  49  51 

2943 

53  18  30 

2936 

51  46  57 

2929 

15 

Sun 

VV. 

49  11   16 

3263 

50  36  1 1 

3252 

52     1    19 

3240 

53  26  41 

3228 

Regiiliis 

E. 

44     (5  43 

2887 

42  34     8 

2879 

41     1  22 

2869 

39  28  24 

2859 

Mars 

E. 

88     3     4 

2862 

86  29  56 

2854 

84  5()  38 

2845 

'^  23     9 

2836 

Spica 

E. 

98     0  45 

2910 

96  28  47 

2907 

94  56  37 

2898. 

93  24   15 

28«7 

1(> 

Sun 

W. 

(30  m  59 

3168 

(>2    3  46 

3156 

()3  30  48 

3142 

(J4  58     7 

3129 

Re  ill  Ins 

E. 

31  40  25 

2810 

30    6  10 

27li9 

28  31  41 

27  8H 

26  56  58 

2778 

Mars 

E. 

75  32  41 

27  e8 

73  57  57 

2777 

72  22  59 

27()6 

70  47  47 

27.'.6 

Spica 

E. 

85  39  10 

21*35 

84     5  28 

2825 

82  31  32 

2813 

80  57  21 

2801 

17 

Sun 

VV. 

72  18  49 

3058 

73  47  50 

3043 

75  17     9 

3fh28 

7()  46  47 

3014 

Mars 

i:. 

(12  48    () 

2<i97 

61    11  22 

2C85 

59  34  22 

2673 

57  57     6 

2660 

Spica 

E. 

73    2  33 

27-11 

71  26  47 

272ti 

69  50  44 

2715 

(J8  J4  24 

2702 

i  ^^ 

SU.N 

w. 

84   19  45 

2933 

85  51  22 

2917 

87  23  19 

2901 

88  55  37 

2883 

1 

Pollux 

w. 

30  53  33 

2733 

32  29  29 

2706 

34     6     1 

2680 

35  43    8 

2655 

i 

Saturn 

VV 

.  20  39  40 

2618 

22   18   10 

2604 

23  57     0 

2588 

25  3()  12 

2572 

1 

Mars 

i:. 

49  4(>  21 

2594 

48     7  22 

a'SSI 

MS  28     1 

2.')67 

44  48  21 

2554 

' 

S|  ica 

E. 

()0     8  19 

2635 

58  30  1 1 

2621 

56  51   45 

2608 

55  13     1 

2594 

i 
1 

Jupiter 

E. 

99  40  42 

2557 

98     0  48 

2542 

9(>  20  3  J 

2527 

94  39  57 

S511 

19 

Sun 

VV. 

9(1  42  37 

279S 

98  17     8 

2780 

99  52     2 

2763 

101  27  19 

2744 

Pollux 

VV. 

43  50  45 

2543 

45  36  5!> 

25^2 

47   17  41 

2502 

48  58  52 

2189 

Satcr.n 

VV. 

33  57  41 

2492 

35  39    () 

2175 

37  20  55 

2458 

3!)     3     7 

2449 

1 

Mars 

E. 

3()  25  24 

2488 

34  43  54 

2475 

33     2     6 

216;) 

31  20     1 

2452 

Spica 

K. 

4(>  54  43 

2508 

45  14     9 

2516 

43  33  18 

2504 

41   52  ]l 

2493 

J  C  PITER 

E. 

8G  11  28 

24:« 

8\  28  39 

2116 

82  45  27 

2400 

81      1  .52 

2384 

AMtun\s 

K. 

92  48  33 

2515 

91     7  40 

2498 

89  26  24 

2483 

87  44  45 

2465 

20 

Sun 

VV. 

109  29  31 

2657 

111     7  11 

2610 

112  45  11 

2624 

114  23  34 

2607 

1 

Pollux 

VV. 

57  31  39 

2:^87 

59  15  32 

2368 

()0  59  52 

2350 

62  44  38 

2333 

Saturn 

VV. 

47  39  58 

2359 

49  24  31 

2:M4 

51     !)  27 

2327 

52  54  47 

»ll 

1 

Rcf^uliis 

w. 

21  20  30 

2318 

23     5  20 

2330 

24  50  3() 

2312 

2(5  36  18 

2294 

1 
1 

Spica 

E. 

33  22  57 

2150 

31  40  33 

2445 

29  58     3 

2443 

28  15  30 

2*145 

Jupiter 

E. 

72  18     8 

2303 

70  32  13 

2287 

(i8  45  55 

2272 

m  59  14 

2356 

1 

A  mares 

E. 

79  10  50 

2;{H6 

77  2(5  55 

2371 

75  42  38 

2:J55 

73  57  59 

2339 

'21 

Sun 

VV. 

122  41   10 

2526 

124  21  47 

2511 

126    2  45 

2496 

127  44     4 

2481 

Pollux 

VV. 

71  34  42 

2250 

73  21  55 

22:i5 

75    9  31 

2219 

7()  57  30 

2204 

i 
1 

Saturn 

W. 

(M  47   18 

223:{ 

63  34  56 

2218 

(55  22  5() 

2204 

(>7  11    18 

2189 

Ke.^ulus 

VV. 

35  31      1 

221  1 

37   19     8 

2lt.s 

3!)     7  38 

218;} 

40  5(>  31 

2169 

1 

JUPITF.R 

E. 

58     0     4 

2IHI 

5(;   II     8 

2107 

54  21  50 

2153 

.")2  32   1 1 

2139 

Autnrus 

E. 

05     9  20 

2>6y 

(]3  22  35 

2257 

61  35  32 

2245 

59  48   1 1 

22:)3 

22 

Pollux 

W. 

8(J     2  43 

2137 

87  52  45 

21 20 

89  43     4 

2115 

91  33  40 

2104 

Saturn 

W. 

7(>  18   18 

2124 

7«     8  40 

2113 

79  5!)  20 

2101 

81  50  17 

S091  , 

Re«(ulus 

VV. 

50    (1  11 

2103 

51   57     6 

2090 

53  48  20 

2079 

55  39  51 

2069  i 

Jupiter 

E. 

43  19    G 

2079 

41  27  35 

2070 

39  35  49 

2000 

37  43  48 

9051 

XVI. 
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GREEN WlCIi  MEAN  TIME. 


LUNA1£  DISTANCES. 


Day  of  thn 
Month. 

Name  aud  Dire* 
of  Object. 

['■lion 

w. 

Midiiiglit. 

P.  L 

Diff. 

XV»'. 

P.  L 

of 
Diff. 

3294 

XVUIb. 

1 

P.L 

of 
Diff. 

XXih. 

P.L 

of 

Diff 

14 

Sun 

4:{  ;«  40 

3:J06 

C           f         II 

44  57  45 

O            /          '/ 

40  22    3 

3284 

47  40  33 

3273 

Saturn 

E. 

23  25  28 

21)46 

21  54     8 

2^39 

20  22  38 

2930 

18  50  57 

3921 

Reguliis 

E. 

50  15  15 

2931 

48  43  23 

2912 

47  11  20 

2905 

45  39    7 

3696 

15 

Sun 

VV. 

54  52  17 

3217 

5()  18    () 

.3205 

57  44     9 

3193 

59  10  27 

3181 

Regiiliis 

E. 

37  55  13 

2850 

3(>  21  50 

3841 

34  48  15 

8831 

33  14  27 

8820 

Mars 

K. 

81  41)  28 

2827 

80   15  35 

2618 

78  41  30 

2808 

77     7   12 

2798 

Spicu 

E. 

[)\  51  40 

2878 

90  18  53 

2867 

88  45  52 

2857 

87  12  38 

3846 

\6 

Sun 

VV. 

()(i  25  42 

3115 

(J7  53  33 

3101 

(  9  21  4  1 

3087 

70  50    0 

3073 

Reguliis 

E. 

25  22     1 

2767 

23  4()  50 

27.')6 

22  11  24 

2745 

20  35  44 

2735 

Mars 

E. 

()<J  J  2  21 

2741 

07  3(i  40 

2733 

00     0  44 

2722 

()4  24  33 

2710 

Sj)icn 

E. 

79  22  55 

3789 

77  48  13 

2778 

70   13  lii 

2766 

74  38    3 

2753 

17 

Sun 

W. 

78  U\  43 

2998 

79  40  58 

2982 

81    17  33 

2965 

82  48  29 

3950 

Mars 

E. 

5()  1!)  a3 

2647 

51  41  42 

2635 

53    3  34 

2621 

51  25    8 

3608 

Spica 

E. 

G()  37  47 

2689 

05    0  52 

£675 

03  23  39 

2662 

01  46    8 

3649 

18 

Sun 

VV. 

90  28  17 

2866 

92     1    19 

8849 

93  34  43 

28:J2 

95    8  29 

2815 

Pollux 

VV. 

37  20  40 

3631 

38  59    2 

2608 

40  37  40 

3586 

42  17    0 

2564 

Saturn 

W. 

27  J 5  45 

2,556 

28  55  40 

3540 

30  35  58 

2n24 

32  10  38 

2507 

Mars 

E. 

43    8  23 

2540 

41  28    0 

2.527 

3J)  47  30 

3514 

38    0  3() 

2501 

Spica 

E. 

53  33  58 

2581 

51  54  37 

2567 

50  14  57 

2554 

48  34  59 

8541 

Jupiter 

E. 

92  58  59 

2496 

91   17  40 

3480 

89  35  59 

2464 

87  53  55 

3448 

19 

Sun 

W. 

103    3    0 

2727 

104  39     4 

2710 

100  15  31 

2692 

107  52  21 

3675 

Pollux 

VV. 

50  40  31 

2462 

52  22  37 

3443 

54     5  11 

3434 

55  48  12 

3405 

Saturn 

VV. 

40  45  42 

2425 

42  28  4 1 

3409 

44   12    3 

23  J2 

45  55  49 

8376 

Mars 

E. 

29  37  40 

2441 

27  55     4 

3431 

20  12  14 

2424 

24  29  13 

3417 

Spica 

E  . 

40  10  48 

2482 

38  29  10 

2472 

30  47  18 

2463 

35     5  13 

2455 

1 

Jupiter 

E. 

79  17  54 

2368 

77  33  33 

2a'>l 

75  48  48 

2335 

74    3  40 

3319 

All  tares 

E. 

8(>    2  44 

2450 

84  20  20 

24:j3 

82  37  33 

2417 

80  54  23 

340] 

20 

Sun 

VV. 

IK)    2  2J 

2590 

117  41  29 

2574 

119  21     0 

2557 

121     0  54 

3541 

Pollux 

VV. 

()4  29  4!) 

2316 

()0  15  25 

2299 

08     1  20 

2282 

09  47  52 

3266 

Saturn 

VV. 

54  40  31 

2294 

50  20  3!> 

2279 

58   13   10 

2264 

f)0     0    3 

2249 

Reguliis 

VV. 

28  22  2() 

2277 

30     8  5!» 

2261 

31   55  5() 

2245 

33  43  17 

2229 

Spica 

E. 

2()  32  59 

2i:>o 

24  50  30 

2461 

23     8  28 

2478 

21  20  44 

2504 

1 

Jupiter 

E. 

()5  12    9 

2240 

03  24  41 

2225 

01  30  51 

2210 

59  48  38 

2196 

1 

Aiitiires 

E. 

72  12  57 

2325 

70  27  34 

2311 

()8  41  50 

2296 

m  55  45 

2283 

21 

Sun 

VV. 

129  25  44 

2467 

131     7  43 

2454 

132  50     1 

2442 

134  32  30 

2430 

Pollux 

w. 

78  45  51 

2190 

80  34  34 

2176 

82  23  37 

2163 

84  13    0 

21.50 

'    h^ATURN 

VV. 

(59     0    2 

2176 

70  41  >    0 

3163 

72  38  30 

2149 

74  28  14 

2136 

liegiilus 

VV. 

42  45  4(J 

2155 

44  35  22 

3141 

40  25  18 

2128 

48  15  35 

2115 

Jupiter 

E. 

50  42  12 

2127 

48  51  54 

2114 

47     1    10 

2102 

45  10  20 

2090 

All  tares 

E. 

58     0  32 

2222 

50  12  37 

2211 

54  24  20 

2202 

52  30     1 

2193 

•/^ 

Pollux 

VV. 

93  24  33 

2094 

95  15  41 

2085 

97    7    3 

2076 

98  58  39 

2068 

Saturn 

VV. 

83  41  30 

208! 

85  3a  58 

2072 

87  24  41 

2002 

89  10  39 

20,53 

i 

Regiilus 

VV. 

57  31  38 

2059 

59  23  41 

2049 

01    15  59 

2040 

(513     8  31 

20.32 

1 

Jupiter 

E. 

35  51  33 

2043 

:}3  59     0 

2036 

32    0  28 

2030 

30  13  41 

2026 

90 
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XVII. 


GllEENWlCH  MEAN  TIME. 


LUNAR  l)lS'rANCE8. 


.a   . 
e  9 


22 
23 


24 


25 


2(5 


i  27 


28 


:  21) 


30 


3J 


Name  aud  Direction 
of  OUJeot. 


Autares  E . 

Refill  I  IS  W. 

Mars  W. 

AnUires  E . 

a  Aqiiilee  E  . 

Re^iiliis  W. 

Mars  W. 

S^pica  W. 

a  Aquilte  E  . 

Rcgiilus  VV. 

Mars  W. 

Spica  VV. 

n(  Aqiiilii;  E  . 

Fonialhaiit  E  . 

Ma  rs  W. 

Spica  W. 

Jupiter  W. 

Eomallimit  E . 

Mars  W. 

Si  ica  VV. 

Jupiter  VV. 

An  I  a  res  VV. 

Fomalhaiit  E  . 

a  Pegasi  E  . 

Spica  VV. 

J  upiter  W. 

Antares  VV. 

Fomalhnut  E  . 

a  Pegasi  E  . 

Jupiter  VV. 

Antores  VV. 

a  I'egani  E  . 

a  Arieiis  E  . 

Sun  E  . 

Jupiter  VV. 

Antnres  VV. 

«  Arieiis  E  . 

Sun  E  . 

Jupiter  W. 

Antares  VV. 

aAqiiiite  VV. 

a  Arietis  E  , 

Sun  E. 


Noon. 


O  I         If 

50  47  2.} 


65  1  1() 
21  44  51 
36  13  56 

84  52  51 

80  9  3 
3()  40  36 
27  1  II 
71  44  22 

95  20  12 

51  44  45 
41  50  4 
58  54  41 
90  16  43 

66  43  12 
56  42  4 1 
17  57  48 
75  59  36 

81  25  29 
71  22  58 
32  44  20 
26  15  38 
62    4    4 

78  14  15 

85  41  33 

47  13  23 
40    6  27 

48  46  4 
65    7  53 

61  16  40 
53  46  18 

52  45  20 
94  II     6 

126  38  19 

74  52  10 

(>7  3  43 

81  9  20 

114  8  47 

H8  0  58 

79  56  48 
4  I  29  28 
(;8  35  32 

102    5  30 


P.  L 

of 

D.ff. 


9186 

2024 
2108 
2174 
S610 

1987 
2()Qti 
2139 
2650 

1998 
3028 
2068 
2854 
2227 

2086 
2101 
2096 
9302 

2189 
2199 
2144 
2403 
2460 
2545 

2320 
2v>63 
2405 
2722 
2751 

2405 
2510 
3065 
2587 
2767 

2.'»52 
2643 
2741 
2924 

y691 
2775 
4342 
2903 
3074 


m^' 


o 


48  58  34 

66  51  13 
^3  35  38 


34  24 

83  14 


50 
10 


82  2  58 
38  :J^i  30 
28  51  10 
70  6  a3 

97  13  49 
53  37  3() 
43  41  52 

57  21  23 

88  28  55 

68  34  33 

58  aj  38 
19  48  53 
74  13  40 


83 
73 
34 
27 


14 
II 
34 
59 


60  21 
76  34 


13 
37 
12 

8 
55 

4 


87  27  3 
49  0  17 
41  49  55 
47  9  54 
6:3  32  21 


63  0  8 
55  27  18 
51  16  27 
92  31  53 
125  3  8 

76  32  11 

68  41  40 

79  33  34 

J 12  36  59 

89  37  50 
81  31  48 
42  35  42 
67  3  17 
100  36  49 


P.  L. 
of 

Diff. 


3178 

2017 
2U90 
2182 
2607 

1966 
2023 
2120 
2663 

2003 
2032 
9068 
2fe96 
2232 

2096 
2110 
2093 
2317 

2204 
2206 
2157 
2391 
24P6 
9566 

2.138 
2280 
2415 
2766 
2784 

2424 
2525 
3114 
2605 
2787 

2570 
2660 
2761 
2943 

2707 
2792 
4362 
2924 
3091 


Vlh. 


47  9  34 

68  47  21 
25  26  53 
32  35  5(> 
81  35  25 

83  5()  55 
40  26  30 
30  41  38 
6S  2<)  4 

99  7  19 
55  30  21 
45  33  40 
55  48  59 
86  41  15 

70  25  38 

60  24  22 
21  40  3 
72  28  6 

85  2  34 
74  59  55 
36  '^3  44 
29  42  56 
58  40  22 
74  54  22 

89  12  7 
50  46  4() 
43  33  9 
45  34  42 

61  57  32 

(>4  43  9 
57  7  56 
49  48  35 

90  53  5 
123  28  23 

78  11  47 

70  19  14 

77  58  15 

111  5  35 

91  14  20 
83  6  2() 
43  43  10 
65  31  29 
99  8  28 


P  L. 

of 
Diff. 


9173 

2010 
9075 
2194 
2607 

1985 
9020 
2105 
9681 

2009 
2037 
2070 
9942 
9238 

9108 
9120 
9094 
2334 

9920 
9291 
9170 
2384 
9514 
9568 

2356 
2297 
2425 
2813 
2818 

2442 
2542 
3168 
2624 
2807 

2588 
2676 
2781 
2963 

271>4 
2«)8 
4191 
2945 
3108 


IXb. 


45  20  2() 

70  40  39 
27  18  31 
30  47  19 
79  56  40 

85  50  53 
42  19  33 
32  32  29 
m  51  58 


101     0  40 

9015 

57  22  58 

9043 

47  25  2(J 

9079 

54  17  34 

2995 

84  53  44 

9246 

72  16  25 
62  14  51 
23  31  11 
70  42  56 


86  50  31 
76  47  51 

12 

26 

59 

15 


38 
31 
56 
73 


5(> 
54 

28 
11 


90  56  45 
52  32  50 
45  16  8 
44  0  31 
60  23  27 

66  25  44 
58  48  11 
48  21  47 
89  14  42 
121  54  4 

79  50  58 

71  56  26 

7(i  23  22 

10<)  34  36 

92  50  28 
84  40  44 
44  51  45 
64  0  7 
97  40  28 


P.L. 
of 

Diff. 


9160 

9005 
9009 
9910 
S609 

1986 
2019 
9093 
2701 


9190 
9130 
9098 
9351 

9937 
2937 
9184 
9381 
9544 
9619 

9374 
9315 
9436 
9863 
9853 

9460 
9559 
3991 
9643 
9896 

9606 
9693 
9801 
2981 

9rj9 
2834 
4128 
9966 
3125 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

9  a 

1 

Katueand  Directk>ii 
of  Object. 

Midnight. 

of 
Dlff. 

XVh 

of 

Dlff. 

XVIIP'- 

of 

Dlff. 

xxr>. 

of 
1)1  AT. 

i 

a          /        /• 

O            <         II 

0            > 

0    "   i> 

22 

1 

Aiitares 

E. 

43  31    II 

9166 

41  41  52 

3165 

39  52  31 

2165 

38    3  H 

9169 

23 

Kegiilus 

W. 

72  34     6 

2000 

74  27  41 

1995 

76  21  23 

1991 

78  15  11 

1989 

1 

Mars 

W. 

21 »   10  21) 

20:y2 

31     2  43 

3043 

32  55  10 

2035 

34  47  49 

9030 

1 

Ai»tareb 

E. 

•28  59    6 

3331 

27   11  25 

3260 

25  24  26 

3396 

23  38  20 

9344 

1 

a  Aqtiiiee 

E. 

78  17  57 

9612 

76  39  19 

2618 

75     0  48 

2696 

73  22  28 

9636 

24 

Regulus 

W. 

87  4i  50 

1986 

89  38  46 

1988 

91  32  39 

1991 

93  26  28 

1 
1994 

Mars 

W. 

44   12  38 

3019 

46    5  43 

2019 

47  58  47 

2091 

49  51  48 

3094 

1 
i 

Spica 

W. 

34  23  31) 

3084 

36   15     3 

2077 

3b    ()  37 

2073 

39  58  18 

2070  , 

t 

r 

a  Aquilee 

E. 

C)5  15   IJ) 

273.') 

63  39   12 

2751 

62    3  40 

2783 

60  28  48 

2816 

25 

Regulus 

W. 

102  53  51 

3032 

104  46  51 

2030 

106  39  3<) 

2039 

108  32  13 

2048 

Mars 

W. 

59  15  25 

30.S0 

61     7  41 

9058 

62  59  45 

2066 

64  51  36 

9076  ' 

■ 

8|>ic« 

W. 

49  17     8 

3076 

51     8  44 

9061 

53     0   13 

2087 

54  51  32 

2094 

a  Aqiiilee 

E  . 

52  47   15 

305:) 

51    18     8 

3118 

49  50  20 

3188 

48  23  57 

3268 

1 
) 

Fomnlhniit 

E. 

8;^     (i  25 

32S5 

81   19  19 

2964 

79  32  2? 

2976 

77  45  52 

9389 

26 

Mars 

W. 

74     (J  54 

3133 

75  57    3 

9145 

77  46  53 

9159 

79  36  22 

1 
3174 

1 

Spica 

W. 

64     5    4 

3141 

65  55     1 

2153 

67  44  40 

9166 

69  a3  59 

3179 

Jupiter 

W. 

25  22  13 

3105 

27   13    5 

2113 

2f)    3  45 

9199 

30  54  1 1 

3133 

i 

Fomalhaut 

E. 

(]&  58  1 1 

2370 

67  13  53 

2391 

65  30     5 

9419 

6:3  46  48 

9436 

27 

Mars 

W. 

88  38    4 

3353 

90  25  12 

2971 

92  11  54 

99.^9 

93  58  Id 

9307 

( 

Spic«i 

W. 

78  35  23 

3353 

80  22  31 

9969 

82    9  16 

9985 

83  55  37 

9309 

■ 

Jupiter 

W. 

40     1  47 

3199 

41  50  16 

9914 

43  38  22 

9930 

45  26    5 

9947 

An  tares 

W. 

33  JO  56 

3381 

31  54  58 

9384 

36  38  56 

3389 

38  22  47 

9396 

' 

Fomalhaut 

E. 

55  19  16 

8575 

53  39  47 

9608 

52     1     3 

3644 

50  23    8 

9689 

oe  Pegnsi 

E. 

7J  3()  32 

8637 

69  58  27 

2663 

68  20  58 

8691 

66  44    6 

9790 

28 

Spicn 

W. 

92  40  57 

9393 

94  24  42 

2419 

96    8    0 

3431 

97  50  51 

9449 

1 

Jupiter 

W. 

54  18  28 

3339 

5()    3  40 

2350 

57  48  26 

9368 

59  32  46 

2387 

1 
f 

Aniares 

W. 

46  58  49 

9450 

48  41   12 

2465 

50  23  15 

9480 

52    4  57 

2494 

Fomalhaut 

E. 

42  27  25 

3918 

40  55  29 

2977 

:19  24  47 

3043 

37  55  26 

3119 

a  Pegnsi 

E. 

58  50    8 

3891 

57  17  38 

2931 

55  45  58 

9973 

54  15  11 

30: 8 

1  '^ 

Jupiter 

W. 

68    7  53 

2479 

69  49  36 

2497 

71  30  53 

2516 

73  11  44 

9534 

1 

Aiitares 

W. 

60  28    3 

8574' 

62   7  :j;3 

2591 

63  46  40 

9609 

65  25  23 

9696 

1 

n  Pepasi 

E. 

46  56    6 

3985 

45  31  37 

3:<50 

44     8  2:3 

3490 

42  46  29 

3496 

a  Arietis 

E. 

87  36  45 

2669 

85  59  J 4 

2689 

84  22  10 

2701 

82  45  32 

9791 

i 

Sun 

E. 

120  20  10 

•9845 

118  46  41 

3866 

117  13  38 

3885 

115  41     0 

9905 

1 

Jupiter 

W. 

81  29  45 

1 
2634 

83    8     8 

9640 

84  46    8 

3658 

86  23  44 

9675 

An  tare  R 

W. 

73  .33  15 

3710 

75    9  41 

9727 

76  45  45 

3744 

78  21  27 

9760 

• 

a  Arietiw 

E. 

74  48  55 

3831 

73  14  55 

9849 

71  41  21 

3869 

70    8   13 

9883 

1 

Son 

E. 

108    4     0 

3001 

106  a3  48 

3019 

105    3  59 

3038 

103  34  33 

30.06  ! 

:31 

Jupiter 

W. 

94  26  16 

3754 

96     1  44 

9769 

97  36  52 

9785 

99  11  40 

9800 

Antares 

W. 

86  14  41 

2839 

87  48  18 

9854 

89  21  36 

9869 

90  54  35 

2883 

a  Aquilfe 

VV. 

46     1  20 

4073 

47  11  49 

4092 

48  23    7 

3977 

49  35    9 

39.')9 

a  Aiietis 

E. 

62  29  12 

3987 

60  58  43 

3008 

59  28  40 

3030 

57  59    4 

305Q 

1 
( 

1 

Sun 

E. 

96  12  49 

3143 

94  45  30 

3158 

93  18  31 

« 

3174 

91  51  51 

3190 

I 
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JUNE,   1888. 


I. 


AT  GREENWICH  APPARENT  NOON. 


,4 

o 
d 


Frid. 
Sat. 

SUN, 

Mon. 
1  ues. 
Wed. 

Tliur. 

Frid. 

Sat. 

SUN. 

Mon. 

lues. 

VVod. 
Thur. 
'  Frid. 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 


n^ 


JMiur.   28 


Frid. 

Sat. 

SUN 


•♦a 

a 
o 


.3 


eS 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

24 

25 
26 
27 


29 
30 

31 


THE  SUN'S 


Apparent 
Ki«;lit  Ascension. 


Ii       ni       a 

4  39  13.73 
4  43  19.71 
4  47  26.09 

4  51  32.86 
4  55  39.97 
4  59  47.42 


5  3  55.17 
5  8  3.22 
5  12  11.53 


5  16  20.08 
5  20  28.84 
5  24  37.78 


5  28  46.88 

5  32  56.12 

5  37  5.46 

5  41  14.89 

5  45  24.38 

5  49  33.91 

5  53  43.44 

5  57  52  97 

6  2  2.47 

6  6  11.92 

6  10  21.30 

6  14  30.58 

6  18  39.74 

6  22  48.79 

6  26  57.71 

6  31  6.47 

6  35  15.03 

6  39  23.39 

6  43  31.51 


Diff.  for 
I  Hour. 


H 

I0.2H 
10.258 
10.274 

10.289 
I0.:]03 
I0.3I(> 

10.3*2!) 
10.340 
10.351 

10.360 
I0.3G9 
10.376 

10.382 
10.387 
10.391 

10.394 
10.396 
10.397 

10.396 
10.395 
10.393 

10.391 
10.388 
10.384 

10.379 
10.373 
10.367 

I0.3f:() 
10.353 
10.344 

10.333 


Apparent 
Decliniition. 


N.22  9  14.0 
22  16  55.9 
22  24   14.5 

22  31  9.7 
22  37  41.3 
22  43  49.2 

22  49  33  2 
22  54  53.2 

22  59  49.1 

23  4  20.8 
23  8  28.1 
23  12   10  9 

23  15  29.2 
23  18  22.8 
23  20  51.8 

23  22  56.1 
23  24  35.5 
23  25  50.2 

23  26  40. 1 
23  27  5.2 
23  27     5.4 

23  26  40.8 
23  25  51.3 
23  24  37.1 

23  22  58.2 
23  20  54.7 
23   18  26.6 

23  15  33.9 
23  12  16.7 
23     8  35.2 

N.23     4  29.4 


Diff.  for 
1  Hour. 


+  19.72 
1 8.75 
17.78 

f  1 6.80 
15.82 
14.83 

+  13.83 
I2.H3 
1 1 .82 

+  10.81 
9./ 9 

8.77 

+  7.75 
6.72 
5.69 

+  4.66 
3.63 

2.60 

+  1.56 
+  0.52 

-  0.52 

-  1.55 
2.56 
3.61 

-  4.63 
5.66 
6.68 

-  7.70 
8.72 
9.73 

-10.74 


Senii- 
diametfr. 


5  48.24 
5  48.10 
5  47.97 


5  47.84 
5  47.72 
5  47.60 

5  47.49 
5  47.38 
5  47.27 

5  47.17 
5  47.08 
5  46.99 

5  46.90 
5  46.82 
5  46.75 

5  46.68 
5  46.62 
5  46.56 

5  46.51 
5  46.46 
5  46.41 

5  46.36 
5  46.32 
5  46.28 

5  46.25 
5  46.22 
5  46.19 

5  46.17 
5  46.15 
5  46.13 


15  46.12 


Sidereal 

Time  oi 

8euii- 

diaiuetci 
I*assin^ 

Meridian. 


68.45 
68.50 
68.55 


68.60 
6S.65 
68.69 

68.73 

68.77 
68.80 

68.83 
68.86 

68.89 

68.91 
68.93 
68.94 

68.96 
68.97 
68  97 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.93 
68.91 

68.88 

68.86 
68.83 
68.80 

68.76 


Equation  of 

Time, 

to  be 
Subtracted 

ftotn 


Added  to 

Apjiureut 

Time. 


ni 


2  21.58 

2  12.18 

2  2.38 

1  52.20 

1  41.67 

1  30.80 

I  19.63 

1  8.18 

0  56.46 

0  44.51 

0  32.35 

0  19.99 

0  7.47 


0 
0 


5.17 
17.91 


0  30.75 

0  43.65 

0  56.58 

1  9.52 
1  22.45 
1  35.36 

1  48  22 

2  1.00 
2  13.68 

2  26.27 

2  38.74 

2  51.06 

3  3.22 
3  15.20 
3  26.96 

3  38.49 


Diff.  for 
1  Hour.  ' 


0.384 
0.401 
0.417 

0.432 
0.446 
0.4.J9 

0.472 
0.4^>3 
0.494 

0.503 
0.512 
0.519 

0.525 
0.530 
0.534 

0.537 
0.539 
0.540 

O..-)40 
0.539 
0.5.J7 

0.534 
0.531 
0.527 

0.522 
0  516 
0.510 

0.503 
0.496 
0.487 

0.476 


I 


Note. — The  mean  tin-e  of  seiiiidi:ini('t4>r  pa.ssiii;;  may  bo  found  by  auhtraotinj;  0«.19  from  tbe  sidereal  time. 

The  siifn  -+  prolixid  to  the  hourly  chiUiLre  of  drclination  indicates  that  north  declinations  are  increasing  ; 


the   sij^u 


indicates  that  north  dccUuations  are  dccrea.sing. 
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JUNE,   1888. 
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AT  GREENWICH  MEAN  NOON. 


a 
o 

<*: 

9 


Frid. 
Sat. 

Mon. 

Tiies.  I 
Wed.  ' 

Thur. 

Frid. 

Sat. 


1 

2 
3 

4 
5 

6 

7 
8 
9 


SUN.  10 
Mon.  I  1 1 
Thcs.     12 


Wed.  13 
Thur.  ,  14 
Frid.    ■  15 


Sat. 

SUN. 

Mon. 


16 
17 

18 


'Flies.  19 
Wed.  20 
Thur.    21 

Frid.  122 
Sat.  23 
SUN.   24 


Mon. 

Tiies. 

Wed. 


25 
26 
27 


Thur.  28 

Frid.  29 

Sat.  30 

SUN.  31 


THE  SUN'S 


Apparent 
Right  AsceuHion. 


h      m        8 

4  39  14.13 
4  43  20.09 
4  47  26.44 

4  51  33.J8 
4  55  40.26 

4  59  47.68 

5  3  55.40 
5  8  3.42 
5   12  11.70 

5  16  20.21 
5  20  28.93 
5  24  37.84 

5  28  46  91 
5  32  56.11 
5  37     5.41 

5  41  14.80 
5  45  24.25 
5  49  33.74 

5  53  43.24 

5  57  52.73 

6  2     2.19 

6  6  11.61 
6  10  20.95 
6   14  30.19 

6  18  39.32 
6  22  48.34 
6  26  57.22 

6  31  5.94 
6  35  14.47 

6  39  22.79 

• 

6  43  30.88 


Diff.  for 
1  Hour. 


a 
0.240 

0.257 

0.27:J 

0.-288 
0.302 

0.3 1  r> 

0.328 
0.339 
0.350 

0.3r)<) 
0.30?* 
0.375 

0.381 
0.38() 
0.3!)0 

0.3!)3 
0.395 
0..39(i 

0.39() 
0.395 
0.393 

0  390 
0.387 
0.383 

0.378 
0.372 
0.306 

0.359 
0.3.52 
0.343 

10.332 


Apparent 
DecliDUtion. 


// 


N.22  9  14.8 
22  16  56.6 
22  24  15.1 

22  31  10.2 
22  37  41.8 
22  43  49.6 

22  49  33.5 
22  54  53.5 

22  59  49  3 

23  4  20.9 

23  8  28.2 
23   12  11.0 

23  15  29.2 
23  18  22.8 
23  20  51.8 


Diff.  for 
1  Hour. 


+  19.72 
18.75 
17.78 

+  10.80 
I5.8i 
14.83 

+  13.83 

12.83 

•  11.82 

+  10.81 
9.79 

O.i/ 


+  7.75 
6.72 
5.69 


23  22  56.1  +  4.66 

23  24  35.5  3.63 

23  25  50  2  2.60 

I 

23  26  40. 1  +  I  S.G 

23  27  5.2  +  0.52 

23  27  5.4  -  0.52 

23  26  40  8  -  1.55 

23  25  51.4  2.58 

23  24  37.2  3.61 


23 

22 

58.3 

-  4.63 

23 

20 

54.9 

5.6(5 

23 

18 

26.9 

6.68 

Equ.ition  of 

Time. 

to  Ix' 

Ad'U'cl  to 


SubtradoU 

fmm 
Mean  Time. 


Diff  for 
1  Hour. 


2  2.37 

1  52.19 

1  41.66 

1  30.79 

1  19.62 

1  8.17 

0  56.45 

0  41.50 

0  32.34 

0  19.98 

0_7.47 

0  5:17 

0  17.91 


1     951 


23  15  34.3  -  7.70 

23  12  17.2  8.72 

23  8  35.8  9.73 

N.23  4  30.1  -10.74 


2  26.25 
2  38.72 

2  51.01 

3  3.20 
3  15.17 
3  26.93 

3  38.46 


III  8  I         8 

2  21.571     0.384 
2    12.17'     0.40! 


0.417 

0.432 
0.446 
0.459 

0.472 
0.483 
0.494 

0.503 
0.512 
0.519 


0.525 
0.530 
0.534 


0  30.75  0.537 
0  43.64  '  0..539 
0  56  57      0.540 


0..540 


1    22.4  1  i  0.53!» 

I   35.35  i  0.537 

I 

1  48.2 1  I  0.534 

2  0.99  0.531 
2   13.67  0.527 


0.522 
0.516 
0.510 

0.503 
0.496 
0.487 

0.476 


Not*. — The  .scraidiametcr  for  mean  noon  may  b«'  assnniod  the  same  as  tli:it  for  apparent  noon. 

Tho  aiffn  -h  preflxod  to  the  hourly  i-hanL^eof  «l«'clination  in(li<at«  s  that  iu)rth  «le»  linations 
are  increa.sing;  thri  ai;;n  —  indicates  that  north  tleelinatiim.s  are  deereiisin;;. 


Sidereal 

Time, 

or 

Kight  Ascension 

of 

Mean  Sun. 


h      m       A 

4  41  35  69 
4  45  32.25 
4  49  28.81 

4  53  25.36 

4  57  21  92 

5  1  18.47 

5  5  15.03 
5  9  11.59 
5  13  8.15 

5  17  4.71 
5  21  1.27 
5  24  57.82 

5  28  54.38 
5  32  50.94 
5  36  47.50 

5  40  44.05 
5  44  40.61 
5  48  37.17 


5 


52  33.73 

5  56  30.28 

6  0  26.84 


6  4  23.40 
6  8  19.96 
6  12  16.51 

6  16  13.07 
6  20  9.62 
6  24  6.18 

6  28  2.74 
6  31  59.30 
6  35  55.86 

6  39  52.42 


Ditr.  for  1  Hour, 
-}-  9''.^565. 
(ruble  III.)         I 
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JUNE,   1888. 


m. 


AT  GREENWICH  MEAN  NOON. 


o 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
\2 

18 
14 

15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

I  27 

i  28 
29 

30 

I 
I 

!  31 


«• 


153 
154 
155 

156 
157 

158 

159 
160 
161 

162 
163 
161 

165 
166 
167 

168 
169 
170 

171 
172 
173 

174 
175 
176 

177 
178 
179 

180 
18i 
18-2 

183 


THE  SUN'S 


TUDE  LONGITUDE. 


It 


71  21  45.2 

72  19  11.8 

73  16  37.7 


74 
75 
76 


14     3.0 

11  27.6 

8  51.6 


77  6  14.9 

78  3  b7.5 

79  0  59.4 

79  58  20  6 

80  55  41.0 

81  53     0.6 

82  50  19.4 

83  47  37.4 

84  44  54.6 

85  42   10  9 

86  39  26.4 

87  36  41.2 


88 
89 
90 


33  55.3 

31     8.8 
28  21.6 


91  25  33  9 

92  22  45.8 
.93  19  57  4 

94  17     8.7 

95  14   19.9 

96  11  31.0 

97  8  42.1 

98  5  53.3 

99  3     4  7 

100     0  16.3 


i» 


21  39.8 
19  6.2 
16  31.9 

13  57.0 
11  21.5 

8  45.4 

6  8.5 
3  30.9 
0  52.6 

58  13.7 
55  34.0 
52  53.4 

50  12.0 
47  29.8 
44  46.8 

42  3.0 
39  18.3 
36  32.9 

33  46.9 
31  0.2 
28  12.9 

25  25.0 

22  36.7 
19  48.1 

16  59.3 

14  10.3 
11  21.2 

8  32.1 
5  43.1 
2  54.4 

0     5.9 


Diff.  for 
1  Honr. 


LATITUDE. 


143.63 
1 43.60 
143.57 

143.54  tt 

14.3.51 

143.48 

143.46 
I43.4;i 
143.^0 

143.37 
143.33 
J  43.30 

143.27 
143.24 
143.20 

143.17 
143.13 
143.10 

143.07 
143.04 
143.02 

143.00 
I42.ini 
142.97 

142.96 
142.95 
142.95 

I42.9G 
142.97 
142.98 

142.99 


/» 


-  0.58 
0.69 
0.77 

-  0.83 
0.86 
0.86 

-  0.83 
0.77 
0.69 

-  0.58 
0.46 
0.33 

-  0.20 

-  0.07 
-h  0.05 

-I-  0.14 
0.22 
0.26 

-f  0.28 
0.26 
0.23 

-h  0.16 
-h  0.06 

-  0.05 

-  0.18 
0.31 
0.44 

-  0.56 
0.67 
0.76 

-  0.82 


Logni'itbni 

of  tbe 

Rail i  111!  Vectitr 

of  the 

RarMi. 


0  0062587 
0.0063218 
0.0063830 

0.0064422 
0.0064992 
0.0065540 

0.0066064 
0.0066564 
0.0067037 

0.0067486 
0.0067910 
0.0068309 

0.0068685 
0.0069036 
0.0069364 

0.0069671 
00069958 
0.0070226 

0.0070476 
0.0070710 
0.0070928 

0.0071131 
0.0071318 
0.0071492 

0.0071652 
0.007 1797 
0  0071927 

0,0072042 
0.0072140 
0.0072220 

0.0072281 


Diff.  fur 
1  Hour. 


+26.6 
25.9 
25.1 

+24.2 
23.3 
22.3 

+21.3 
20.3 
19.2 

+  18.2 
17.2 
16.2 

+  15.2 
14.2 
13.3 

+  12.4 
11.6 
10.8 

+  10.1 
9.4 

8.8 

+  8.1 
7.5 
6.9 

+  6.3 
5.7 
5.1 

+  4.4 
3.7 
2.9 

+  2.1 


NoTft. — The  miinbui'H  iu  coIuiud  A.  corrospond  to  the  true  equinox  of  the  date;  in  column  X  ,  to 
the  mean  equinox  of  January  (H.O. 


Mean  Time 

of 

Sidereal  Noon. 


h       m       8 

19  15  14.53 
19  11  18.62 
19  7  22.71 

19  3  26.80 
18  59  30  89 
18  55  34.98 

18  51  39.07 
18  47  43.15 
18  43  47.24 

18  39  51.33 
18  35  55.42 
18  31  59.50 

18  28  3.59 
18  24  7.68 
18  20  11.77 

18  16  15.86 
18  12  19.95 
18  8  24.04 

18  4  28.13 
18  0  32.22 
17  56  36.31 

17  52  40.40 
17  48  44.49 
17  44  48.57 

17  40  52,66 
17  36  56.75 
17  33  0.84 

17  29  4.92 
17  25  9.01 
17  21  13.10 

17  17  17.19 


Diff.  for  1  Hour, 

—  9*.8296. 
(Table  II.) 


IV. 
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GREENWICH  MEAN  TIME. 

• 

<•> 

THE  MOON'S 

o 

o 
>> 

1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoiir. 

Meridinn  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

15   12!5 

15     6.9 

55  4l'.'9 

II 
-1.80 

55  2L4 

II 
-1.61 

h       in 

18  46.9 

m 
1.82 

d 

21.4 

2 

15     2.0 

14  57.6 

55     3.2 

1.42 

54  47.3 

1 .23 

19  29.9 

1.76 

22.4 

3 

14  53.9 

14  50.8 

54  33.7 

1.03 

54  22.5 

0  83 

20  11.7 

1.73 

23.4 

4 

14  48.4 

14  46.7 

54   13.7 

-0.<PI 

54     7.1 

-0.46 

20  53.3 

1.74 

24.4 

5 

14  45.4 

14  44.8 

54     2.6 

-0.29 

54     0.2 

-0.1*2 

21  35.4 

1.78 

25.4  j 

6 

14  44.6 

14  45.0 

53  59.7 

+0.03 

54     1.0 

+0.17 

22  18.8 

1.84 

26.4  1 

7 

14  45.8 

14  47.0 

54     3.9 

+0.30 

54     8.3 

A  0.43 

23     4.0 

1.92 

27.4 

8 

14  48.6 

14  50.5 

54  14.2 

0.i>5 

54  21.4 

0.65 

23  51.1 

2.01 

28.4 

9 

14  52.8 

14  55.4 

54  29.7 

0.74 

54  39.1 

0.83 

6 

29.4 

10 

14  58.2 

15     1.3 

54  49.5 

+0.01 

55     0.9 

+0.99 

0  40.1 

2.08 

0.8 

11 

15     4.6 

15     8.2 

55  13.2 

I.OC 

55  26.4 

1.14 

1  30.6 

2.13 

1.8 

12 

15   12.1 

15  16.1 

55  40.5 

1.21 

55  55.4 

1.28 

2  21.9 

2.14 

2.8 

13 

15  20.4 

15  24.9 

56  11.1 

+  1.34 

56  27.6 

+  1.41 

3  13.2 
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GREENWICH 

xMEAN  TIME. 

TIIK  MOON'S  RIGHT  ASCENSION  AND  DFXLINATION. 

flour. 
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Declination. 

Ditr.  for 
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GEEENWICH  MEAN  TIME. 

THK  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

.Bight  Aaoeoaion. 

Difffor 
llCinute. 

Declination. 

DiiUfor 
lMinat«. 

1 
Hour. 

Right  Ascension. 

Difilfor 
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Declination. 
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1.9370 

12  54  39.0 

8.647 

17 

4  49  52.18 

2.0827 

18  38  12.0 

5.411 

18 

3  15  25.81 

1.9397 

13    3  16.3 

8.596 

18 

4  51  57.23 

2.0858 

18  43  :34.2 

5.327 

19 

3  17  22.27 

1.9433 

13  11  50.5 

8.543 

19 

4  54    2.47 

2.0889 

18  48  51.3 

5.243 

20 

3  19  18.89 

1.9450 

13  20  21.5, 

8.489 

20  i 

4  56    7.90 

2.0920 

18  54    3.3  , 

5.157 

21 

3  21   15.67 

1.9478 

13  28  49.2 

6.435 

21  ; 

4  58  13.51 

2.0950 

18  59  10.2  , 

5.072 

n 

3  23  12.62 

1.9506 

13  ;37  13.7  ; 

8.38-2 

22  , 

5    0  19.:30 

2.095*1 

19    4  12.0 

4.9m 

23 

3  25    9.74 

1J)5:{3 

13  45  35.0 

t?.32d 

23 

5    2  25.28 

9.I0I2  j 

19    9     8,6, 

4.899 

24 

3  27    7.02 

1.9561 

N.13  53  53.0 

8.272 

24 

5    4  31.44 

2.1042  ' 

N,19  13  59.9 

4.812 
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GEEENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


RightAsceosion 


DifE:for 
1  Minute. 


DodiBAtion. 


DUE  for 
1  Minate 


0 
1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2] 

22 

23 

24 


SATURDAY  9. 


SUNDAY  10. 


5  55 

5  58 

6  0 
6  2 
6  4 
6  6 
6  8 
6  11 
6  13 
6  15 
6  17 
6  19 
6  22 
6  24 
6  26 
6  28 
6  30 
6  33 
6  35 
6  37 
6  39 
6  41 
6  44 
6  46 
6  48 


50.5:3 
0.78 
11.17 
21.70 
32.36 
43.16 
54.09 
5.14 
I6.;i2 
27.62 
39.04 
50.58 
2.24 
14.01 
25.89 

:^.87 

49.J)6 
2.15 
14.44 
26.a3 
3!).31 
51.88 
4.54 
17.28 
30.11 


3.1697 
S.I790 
9.1743 
9.1766 
9.1788 
9.1811 
9.1839 
9.1859 
9.1873 
9.1893 
9.1913 
9.1933 
9.1959 
9.1971 
9.1989 
9.9006 
9.9093 
9.9040 
9.9057 
9.9073 
9.9088 
9.9103 
9.9117 
9.9131 
9.9144 


N.20 

20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
N.21 


42 
45 
47 
50 
52 
54 
56 
58 
0 
1 

3 

4 

6 

7 

8 

9 

10 

11 

12 

12 

13 

13 

14 

14 

14 


56.8 
26.8 
.50.7 

8.5 
20.2 
25.8 
25.3 
18.6 

5.7 
46.6 
21.3 
49.7 
11.9 
27.8 
37.3 
40.5 
37.3 
27.8 
11.9 
49.6 
20.9 
45.7 

4.1 
16.0 
21.5 


9.550 
9.449 
9.347 
9.946 
9.144 
9.049 
1.940 
1.837 
1.733 
1.630 
1.596 
1.499 
1.317 
1.919 
1.106 
1.000 
0.894 
0.788 
0.689 
0.575 
0.467 
0.360 
0.959 
0145 
+  0.037 


Hour. 


Right  A  scension. 


Diftfor 
1  Minate. 


Declination. 


DiiEfoT 
1  Minate. 


MONDAY  11. 


0 

h     m     B 

5    4  31.44 

8 

9.1049 

N.19   13  59.9 

4.819 

0 

h     m     8 
6  48  30.11 

8 
9.9144 

N.21   14  21.5 

+  0.037 

1 

5    6  37.78 

9.1079 

19  18  46.0 

4.794 

1 

6  50  43.01 

9.9157 

21   14  20.5 

-  0.071 

2 

5    8  44.30 

9.1109 

19  23  26.8 

4.636 

2 

6  52  55.99 

9.9170 

21  14  13.0 

0.179 

3 

5  10  51.00 

9.1139 

19  28    2.3 

4.547 

3 

6  55    9.05 

9.9189 

21  13  59.0 

0J988 

4 

5  12  57.88 

9.1169 

19  32  32.4 

4.457 

4 

6  57  22.18 

9.9193 

21   13  38.4 

0.397 

5 

5  15    4.94 

9.U91 

19  36  57.1 

4.367 

5 

6  59  35.37 

9.9904 

21   13  11.3 

0.506 

6 

5  17  12.17 

9.1919 

19  41  16.4 

4.976 

6 

7     1  48.63 

9.9915 

21   12  37.7 

0.615 

7 

5  19  19.57 

9.1948 

19  45  30.2 

4.184 

7 

7    4     1.95 

9.9995 

21   11  57.5 

0.794 

8 

5  21  27.15 

9.1977 

19  49  38.5 

4.099 

8 

7    6  15.33 

9J9935 

21   11   10.8 

0.633 

9 

5  2:J  34.90 

9.1306 

19  53  41.2 

3.999 

9 

7    8  28.77 

9.9944 

21   10  17.6 

0.949 

10 

5  25  42.82 

9.1334 

19  57  38.4 

3.906 

10 

7  10  42.26 

9.9959 

21     9  17.8 

1.059 

11 

5  27  50.90 

9.1361 

20     1  30.0 

3.813 

11 

7  12  55.80 

9.9960 

21     8  11.4 

1.161 

12 

5  29  59.15 

9.1389 

20    5  16.0 

3.719 

12 

7  15    9.;i8 

9.9967 

21     6  58.5 

1.970 

13 

5  32    7.57 

9.1417 

20    8  56.3 

3.694 

13 

7  17  23.01 

9.9975 

21     5  39.0 

1..380 

14 

5  34  16.15 

9.1444 

20  12  30.^) 

3.599 

14 

7  19  36.68 

9.9989 

21     4  12.9 

1.490 

15 

5  36  24.89 

9.1470 

20  15  59.8 

3.4a3 

15 

7  21  50.:^J 

9.9Q88 

21     2  40.2 

1.600 

16 

5  38  33.79 

9.1497 

20  19  22.9 

3.337 

16 

7  24     4.14 

9.9994 

21     1     0.9 

1.710 

17 

5  40  42.85 

9.1593 

20  22  40.2 

3.940 

17 

7  26  17.92 

9.9999 

20  59  15.0 

1.819 

18 

5  42  52.07 

9.1549 

20  25  51.7 

3.149 

18 

7  28  31.73 

9.9304 

20  57  22.6 

1.998 

19 

5  45     1.44 

9.1574 

20  28  57.3 

3.045 

19 

7  30  45.57 

9.9308 

20  55  23.6 

9.038 

20 

5  47  10.96 

9.1599 

20  31  57.1 

9.947 

20 

7  32  59.43 

9.9319 

20  53  18.0 

9.148 

21 

5  49  20.63 

9.1694 

20  34  51.0 

9.848 

21 

7  35  13.31 

9.9315 

20  51     5.8 

9.957 

22 

5  51  :)0.45 

9.1649 

20  37  38.9 

9.748 

22 

7  37  27.21 

9.9318 

20  48  47.1 

9.367 

23 

5  53  40.42 

9.1673 

N.20  40  20.8 

9.649 

23 

7  39  41.13 

9.9391 

N.20  46  21.8 

9.477 

TUESDAY  12. 


0 
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2 
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4 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 


41 

44 

46 

48 

50 

53 

55 

57 

59 

2 

4 

6 

8 

10 

13 

15 

17 

19 


8  22 
8  24 
8  26 
8  28 
8  30 
8  33 
8  35 


55.07 

9.02 
22.97 
36.92 
50.88 

4.84 
18.80 
32.75 
46.69 

0.(53 
14.56 
28.47 
42.36 
56.23 
10.08 
23.91 
37.71 
51.49 

5.24 
18.9() 
32.64 
46.28 
59.88 
13.45 
26.98 


9.9394 

9.9395 
9.9395 
9.9396 
9.2397 
9.9397 
9.9396 
9.9394 
9.9393 
9.9399 
9.9390 
9.9317 
9.9313 
9.9310 
9.9307 
9.9303 
9.9998 
9.9994 
9.9989 
9.9983 
9.9977 
9.9970 
9.9964 
9.9958 
9.0951 


N.20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
N.19 


23 
19 
16 


43  49.9 
41  11.5 
38  26.5 
35  34.9 
32  36.8 
29  32.1 
26  20.9 
3.2 
39.0 
8.3 
12  31.1 
8  47.4 
57.2 
0.6 
57.6 
48.1 
32.2 
9.9 
41.3 
6.3 
25.0 
37.3 
43.3 
43.1 
36.6 


4 
1 
56 
52 
48 
44 
39 
35 
30 
25 
20 
15 
10 


9Ji86 
9.695 
9.806 
9.914 
3.093 
3.13R 
3.941 
3.349 
3.457 
3.566 
3X74 
3.789 
3.890 
3.997 
4.104 
4.911 
4.318 
4.494 
4.530 
4.636 
4.749 
4.847 
4.959 
5.056 
5.160 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hofor. 


Right  AaceiLsion. 


Dili:  for 
1  Minute. 


Declination. 


Dlff.  for 
IMinate. 


WEDNESDAY  13. 


h     m     B 

8 

O         1         II 

u 

0 

8  35  26.98 

9.3S51 

N.19  10  36.6 

5.160 

1 

8  37  40.46 

2.9943 

19    5  23.9 

5.964 

2 

8  39  5.'i.iK) 

2.9936 

19    0    4.9 

5.368 

3 

8  42    7.29 

2.9998 

18  54  39.7 

5.479 

4 

8  44  20.63 

9.9919 

18  49    8.3 

5.574 

5 

8  46  33.92 

9.9911 

18  43  30.8 

5.676 

6 

8  48  47.16 

9.9909 

18  37  47.2 

6.777 

mi 

4 

8  51    o.a5 

9.9193 

18  31  57.5 

5.879 

8 

8  53  13.48 

2.9184 

18  26     1.7 

5.981 

9 

8  55  26.56 

9.2175 

18  19  59.8 

6.089 

10 

8  57  39.58 

9.9166 

18  13  51.9 

6.189 

11 

8  59  52.55 

9.9157 

18    7  38.0 

6.989 

12 

9    2    5.46 

9.9147 

18    1  18.1 

6.381 

13 

9    4  18.31 

9.9137 

17  54  52.3 

6.479 

14 

9    6  31.10 

9.9196 

17  48  20.6 

6.578 

15 

9    8  43.82 

9.21  l.S 

17  41  42.9 

6.676 

16 

9  10  56.48 

9.9105 

17  34  59.4 

6.773 

17 

9  13    9.08 

9.9094 

17  28  10.1 

6.870 

18 

9  15  21.61 

9.9083 

17  21  15.0 

6.967 

19 

9  17  31.08 

9.9079 

17  14  14.1 

7.069 

20 

9  19  46.48 

9.9069 

17    7    7.5 

7.157 

21 

9  21  58.82 

9.9051 

16  59  55.2 

7.959 

22 

9  24  11.09 

9J9039 

16  52  37.2 

7.347 

23 

9  26  23.29 

9J9098 

N.16  45  13.6 

7.441 

THUBSDAT  14. 


0 

9  28  35.43 

9.9017 

N.16  37  44.3 

1 

9  30  47.50 

8.9006 

16  30    9.5 

2 

9  32  51K50 

9.1004 

16  22  29.2 

3 

9  35  11.43 

9.1083 

16  14  43.4 

4 

9  37  23  29 

9a079 

16    6  52.1 

5 

9  39  35.09 

9.1061 

15  58  55.3 

6 

9  4i  46.82 

9.1940 

15  50  53.1 

7 

9  43  58.48 

9.1838 

15  42  45.6 

8 

9  46  10.07 

9.1897 

15  34  32.8 

9 

9  48  21.6i' 

9.1016 

15  26  14.7 

10 

9  50  33.06 

9.1004 

15  17  51.3 

11 

9  52  44.45 

9.1893 

15    9  22.8 

12 

9  54  55.77 

9.1889 

15    0  49.1 

13 

9  57    7.03 

9.1971 

14  52  10.2 

14 

9  59  18.22 

9.1858 

14  43  26.3 

15 

10    1  29.34 

9.1848 

14  34  37.3 

16 

10    3  40.40 

9.1838 

14  25  43.3 

17 

10    5  51.40 

9.1897 

14  16  44.4 

18 

10    8    2.33 

&1817 

14    7  40.5 

19 

10  10  13.20 

8J807 

13  58  31.7 

20 

iO  12  24.01 

8.1706 

13  49  18.1 

21 

1 1  14  34.75 

94786 

13  39  59.7 

22 

1  1  16  45.44 

9.1-77 

13  30  36.5 

%\ 

11    18  56.07 

9.1797 

13  21    8.7 

24 

IC  21    6.64 

9.m7 

N.13  11  .ia2 

7.534 
7.696 
7.717 
7.808 
7.901 
7.889 
&061 
8.168 
&958 
&346 
8.433 
8Jil8 

8i480 
8.774 
8.858 
8.841 
8UM4 
8.106 
8.187 
8.967 
8.347 
8.495 
9.503 
84^1 


Hoar. 


Right  Ascension. 


Diftfor 
1  Minate. 


Declination. 


Diftfor 
1  Minute. 
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20 
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0 
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6 
7 
8 
9 
0 
1 
2 
3 
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5 
6 
7 
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20 
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FEIDAY  15. 


h  m 

10  21 
10  23 
10  25 
10  27 
10  29 
10  31 
10  34 
10  36 
10  38 
10  40 
10  42 
10  44 
10  47 
10  49 
10  51 
10  53 
10  55 

10  57 

11  0 


11 
It 
11 

n 
11 


2 
4 

6 

8 

10 


6.64 
17.16 
27.62 
38.02 
48.37 
.58.67 

8.92 
19.12 
29.27 
39.38 
49.45 
59.47 

9.45 
19.39 
2f).30 
31).  17 
49.01 
58.82 

8.59 
18.34 
28.07 
37.77 
47.45 
.57.12 


B 

2.1757 

9.1748 

9.1738 

9.1799 

9.1791 

9.1712 

9.1704 

9.1696 

9.1668 

9.1681 

2.1674 

2.1667 

2.1660 

2.1654 

2.1648 

2.1642 

2.1637 

2.1632 

:2.1627 

2.1693 

9.1619 

9.1615 

9.1612 

9.1610 


N.13 
13 
12 
12 

12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
9 
9 
9 
9 
)N.  9 


11  36.2 

1  59.0 
52  17.3 
42  31.0 
32  40.2 

22  45.0 

12  45.4 

2  41.4 
33.1 
20.6 

3.8 
42.9 
17.9 
48.8 
15.6 
3i)  38.5 
28  57.5 
12.6 
'^3.9 
31.4 
45  35.2 
34  35.3 

23  31.8 
12  24.7 


52 
42 
32 
21 
11 
0 
50 


18 

7 

56 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 


13 
15 
17 
19 
21 
23 
26 
28 
30 
32 
34 
36 
39 
41 
43 
45 
47 
49 
52 
54 
56 
58 
0 
2 
5 


SATURDAY  16. 


6.77 
16.41 
26.04 
35.66 
45.27 
54.87 

4.47 
14.07 
23.68 
33.30 
42.93 
52.57 

2.22 
11.K) 
21.58 
31.30 
41.04 
50.81 

0.61 
10.45 
20.33 
30.24 
40.20 
50.21 

0.27 


n 

8.581 

8.667 

8.733 

8.808 

8.883 

8.957 

10.030 

10.109 

10.173 

10.944 

10.314 

10.383 

10.451 

10.519 

10.586 

10.651 

10.716 

10.780 

10.843 

10.906 

10.967 

11.098 

11.088 

11.147 


9.1608 

N.  9     1  14.1 

11.906 

9.1606 

8  50    0.0 

11.963 

9.1604 

8  38  42.5 

11.319 

9.1602 

8  27  21.7 

11J74 

9.1601 

8  15  57.6 

11.499 

9.1600 

8    4  30.2 

11.489 

9.1600 

7  52  59.7 

11.535 

9.1601 

7  41  26.0 

11.587 

9.1609 

7  29  49.2 

11.638 

9.1604 

7  18    9.4 

11.686 

9.1606 

7    6  26.6 

11.737 

9.1608 

6  54  40.9 

11.785 

9.1610 

6  42  52.4 

11.839 

9.1613 

6  31     1.1 

11.878 

9.1617 

6  19    7.0 

11.994 

9.1699 

6    7  10.2 

11.968 

9.1696 

5  55  10.8 

19.019 

9.1631 

5  43    8.8 

19.054 

9.1637 

5  31     4.3 

19.085 

9.1643 

5  18  57.4 

19.136 

9.1649 

5    6  48.0 

19.176 

9.1656 

4  54  36.3 

19.913 

9.1664 

4  42  22.4 

19.950 

9.1679 

4  30    6.3 

19J287 

9.1681 

N.  4  17  48.0 

19.393 

100 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoension. 

Difllfor 
I  Minute. 

Declination. 

Dlfffbr 
I  Minute. 

Hour. 

Bight  Ascension. 

• 

Dlff.  for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

St 

FNDAl 

r  17. 

TUESDAY  19. 

I 

b     m     8 

8 

o        t        n 

// 

h     m     8 

B 

O         t         If 

1 

0 

12    5    0.27 

3.1(»1 

N.  4  17  48.0 

19..193 

0 

13  51    6.51 

9.9739 

8.  5  52  43.6 

19.649 

1 

12    7  10.38 

S.l({90 

4    5  27.6 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.9856 

1 

27  51.86 

9.9794 

J 

30    8.44 

9.9739 

1 

32  24.65 

9.9671 

1 

34  40.49 

9.9610 

1 

36  55.97 

9.9549 

] 

39  11.08 

9.9488 

J 

41  25.82 

9.9497 

43  40.20 

9.9366 

45  .54.21 

9.9305 

S.I 

8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 


.35  6.0 
28  47.8 
22  23.4 
15  52.9 
16.5 
34.2 
46.0 
52.1 
52.6 
47.4 
36.7 
20.6 
59.2 
32.5 
0.5 
23.4 
42  41.3 
34  54.1 
2.0 
5.1 
3.5 
57.2 
46.3 
30.8 
10.9 


9 
2 
55 
48 
41 
34 
27 
20 
12 
5 
58 
50 


27 

19 
11 
2 
54 
46 
38 


u 
3.494 

3.664 

3.683 
3.819 
3JH0 
4.067 
4.199 
4.317 
4.440 
4.509 
4.683 
4.803 
4.999 
5.040 
5.156 
5.971 
5.385 
5.498 
5U)]0 
6.790 
5.899 
5.937 
6.043 
6.148 


6.959 
6.355 
6.457 
6.557 
6.656 
6.754 
6.651 
6.945 
7.039 
7.139 
7.993 
7.319 
7.401 
7.489 
7.576 
7Ui60 
7.744 
7.897 
7.908 
7.987 
8.066 
8.143 
8.990 
8.995 
8.368 


Honr. 


Bight  Aaoenaion. 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Difttipr 
1  Minute. 


DeolisAtloii. 


Iliiniite, 


WEDNESDAY  27. 


h     m 

21  45 
21  48 
21  50 
21  52 


21 
21 


54 

56 


21  59 


22 
22 
22 
22 
22 


1 
3 
5 

7 
10 


22  12 
22  14 
22  16 
22  18 
22  20 
22  22 
22  25 
22  27 
22  29 
22  31 
22  33 
22  35 


s 

s 

54.21 

9.9305 

S.I 

7.86 

9J9M5 

21.15 

9.9184 

34.07 

9.9183 

46.63 

9.9064 

58.84 

9.9005 

10.69 

9.1946 

22.19 

9.1887 

33.34 

9.1898 

44.13 

9.1789 

54.57 

9.1711 

4.67 

9.1654 

14.42 

9.1597 

23.83 

9.1540 

32.90 

9.1483 

41.63 

9.1497 

50.02 

9.1371 

58.08 

9.1316 

5.81 

9.1961  i 

1.3.21 

9.1906 

20.28 

9.1159 

27.03 

9.1096 

3:3.46 

9.1045 

39.57 

9.0999 

a.i 

o 

5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 


38 
29 
21 
12 

4 

55 
46 
37 
28 
20 
11 

1 
52 
43 
34 


n 


3  25 
3  15 


3 
2 
2 
2 
2 
2 
2 


6 
56 
47 
37 
28 
18 

8 


10.9 
46.6 
18.0 
45.2 

8.2 
27.1 
42.0 
52.9 
59.9 

3.2 

2.7 
58.5 
50.8 
3J).6 
24.9 

6.7 
4.5.2 
20.5 
52.6 
21.6 
47.5 
10.4 
30.4 
47.5 


THURSDAY  28. 


22  37 
22  39 
22  41 
22  44 
22  46 
22  48 
22  50 
22  52 
22  54 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 
23 


2 
4 

6 

8 

10 

12 


23  14 
23  16 
23  18 
23  20 
23  22 
23  24 
23  26 


45.36 

9.0939 

50.84 

9.0887 

56.01 

9.0836 

0.87 

9Ur785 

5.43 

9.0735 

9.69 

9.0685 

13.65 

9.0636 

17.32 

9.0587 

20.69 

9.0538 

23.77 

3.0490 

26.57 

9.0443 

29.09 

9.0307 

31.. '33 

9.0350 

:3:3.2<) 

9.0304 

34.98 

9.0958 

36.40 

9.0913 

37.55 

9.0170 

38.44 

9.0197 

3<).07 

9.0084 

39.45 

9.0041 

39.57 

1.9999 

39.44 

1.9958 

3<^.07 

1.9916 

38.46 

1.9878 

37.61 

1.9839 

9t 

8.441 
8.519 
8.589 
8.651 
8.718 
8.785 
8.851 
8.914 
8.977 
9.099 
9J109 
9.158 
0.916 
9.974 
9J3I 
9J85 
9.438 
9.491 
9.549 
9.503 
9.649 
9  091 
9.738 


S.ll  .59     1.8 

0.784 

11  49  13.4 

9.8» 

11  39fJ2.3 

9.873 

1 1  29  28.6 

0.016 

11   19  32.4 

9.958 

11     9  33.6 

10.000 

10  .59  32.4 

lOiMO 

10  49  28.8 

10U179 

10  39  22.9 

10.117 

10  29  14.8 

10.154 

10  19    4.5 

10.190 

10    8  52.0 

10.995 

9  58  37.5 

10.950 

9  48  21.0 

10.999 

9  38    2.5 

10.385 

9  27  42.0 

10.357 

9  17  19.6 

10.367 

9    6  55.5 

10.416 

8  56  29.7 

10.444 

8  46    2.2 

10.479 

8  35  33.0 

10.500 

8  25    2.2 

10.597 

8  14  2J).8 

10.539 

8    3  56.0 

10.575 

S.  7  .53  20.8 

10J98 
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GEBENWIOH  MEAN  TIME. 

• 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

Bight  Asoension. 

DUE  for 
iMinnte. 

Deolination. 

Dili:  for 
IMinnte. 

Sofor. 

Bight  Asoension. 

Dili:  for 
1  Minute. 

Deolination. 

Difllfor 
IMinnte. 

F] 

ilDAY  29. 

SUNDAY,  JULY  1 

. 

h    m     ■ 

B 

O         t         tl 

/I 

h    m     s 

■ 

O         1 

// 

II 

0 

1 

23  26  37.61 
23  28  36.53 

1JM39 

S.  7  53  20.8 
7  42  44.2 

10.598 
10.091 

0        0  58  27.66 

1.8868 

N.  0  48 

7^ 

10.867 

2 

23  30  35.21 

1.9761 

7  32    6.2 

10.643 

■ 

3 

23  32  33.66 

1.9793 

7  21  27.0 

10.664 

4 

23  34  31.89 

1.9686 

7  10  46.5 

10.685 

- 

5 

23  36  29.90 

1.9650 

7    0    4.8 

10.704 

6 

23  38  27.69 

1.9614 

6  49  22.0 

10.793 

• 

7 

23  40  25.27 

1.9579           6  38  38.1 

10.741 

8 

23  42  22.64 

1.9544 

6  27  53.1 

10.757 

9 

23  44  19.80 

1.9510 

6  17    7.2 

10.773 

10 

23  46  16.76 

1.9476  '        6     6  20.3 

10.789 

11 

23  48  13.52 

1.9443 

5  55  32.5 

10.804 

12 

23  50  10.08 

1J411 

5  44  43.8 

10.818 

13 

23  52    6.45 

1.9380 

5  33  54.3 

10.831 

• 

14 

23  54    2.64 

1.9349 

5  2;}    4.1 

10.844 

15 

23  55  58.64 

1.9318 

5  12  13.1 

10.856 

16 

23  57  54.46 

1.9989 

5    1  21.4 

10.867 

17 
18 

23  59  50.11 
0     1  45.58 

1.9960           4   50  29.1 

1.9931         4  39  36.2 

10.877 
10.886 

PHASES  OP  THE  MOON. 

19 
20 

0    3  40.88 
0    5  36.02 

1.9903 
1.9176 

4  28  42.8  ' 
4  17  48.8 

10.895 
10.904 

> 

21 

0    7  31.00 

1.9150 

4    6  54.3 

10J)19 

d 

h        m 

22 

0    9  25.82 

1.9194 

3  55  59.4 

10.918 

C  Last  Quarter.    .  June      1 

0    53.3 

23 

0  11  20.48 

ijwae 

S.  3  45    4.2 

10.993 

#  New  Moon     ....      9 

4    34.0 

J)  First  Quarter     ...    16 

18    49.7 

SAl 

:URDAY  30. 

O  Full  Moon      ....    23 

9      7.5 

0 

0  13  14.99 

1.9073 

S.  3  34    8.6 

10.928 

C    Last  Quarter.    ...    30 

15    52.6 

1 

0  15    9.36 
0  17    3.58 

1.9049 

3  2:3  12.7 
3  12  16.6 

10.933 

• 

2 

1.9025 

10.938 

3 

0  18  57.66 

1.9003 

3     1  20.2 

10.949 

d 

(C  Apogee.    .    .    .  June      5 

h                    1 
21.2 

4 

5 

0  20  51.61 
0  22  45.43 

1.8981 
1.8959 

2  50  2:3.6 
2  39  26.9 

10.944 
10.946 

6 

0  24  39.11 

1.8937 

2  28  30.1 

10.947 

C  Perigee. 21 

12.1 

7 

0  26  32.<>7 

1.8917 

2  17  33.2 
2    6  36.3 

10.948 

8 

0  28  26.11 

1.8897 

10.948 

9 

0  30  19.43 

1.8878 

1  55  3J).4 

10.947 

1  10 

0  32  12.64 

1.8859 

1  44  42.6 

10.947 

11 

0  :34    5.74 

1.8841 

1  33  45.8 

10.946 

12 

0  35  .58.73 

1.8894 

1  22  49.1 

10.943 

13 

0  37  51.62 

1.8807 

1  11  52.6 

10.940 

14 

0  39  44.41 

1.8790 

1     0  56.3 

10.996 

15 

0  41  37.10 

1.8774 

0  50    0.3 

10.939 

, 

• 

16 

0  43  29.70 

1.8700 

0  ;39    4.5 

10.998 

17 

,      0  45  22.22 

1.8746 

0  28    9.0 

10.999 

18 

0  47  14.65 

1.8739 

0  17  13.9 

10.915 

19 

0  49    7.00 

1.8718 

S.  0    6  19.2 

10.908 

20 

0  50  59.27 

1.8706 

N.  0    4  35.1 

10.901 

21 

0  52  51.47 

1.8694 

0  15  29.0 

10.894 

22 

0  54  43.60 

1.8663 

0  26  22.4 

10.885 

23 

0  56  35.66 

1.8679 

0  37  15.2 

10.876 

24 

0  58  27.66 

1.8669  'N.  0  48     7.5 

10.867  1 
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XIIL 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


• 


6 


11 


12 


13 


14 


Name  and  DireotioD 
of  Object. 


Antares  W. 

a  AquileB  W. 

a  Arietis  E  . 

Sun  E. 

a  AquilsB  W. 

a  Arietis  E  . 

Sun  E. 

a  AquiicB  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E  . 

a  Aquilie  VV. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Sun  W. 

Regulus  E . 

Mars  E  . 

Spica  E . 

Sun  ■    W. 

Regulus  E  . 

Mars  E  . 

Spica  E . 

Sun  W. 

Mars  E  . 

Spica  E  . 

Jupiter  E  . 

Sun  W. 

Pollux  W. 

Saturn  W. 

Mars  E  . 

Spica  E . 

Jupiter  E  . 


Noon. 


O  /        // 

92  27  16 
50  47  49 

56  29  55 
90  25  30 

60  45  37 
44  53  S5 
79    4  41 

70  59  16 
36  6  21 
27  24  29 

67  58  25 

81  18  31 
46  32  39 

34  54  56 

57  2  10 

57  22  12 
44    7  43 

46  11  43 

68  24    5 

54  10    7 

35  23  39 

79  34  29 
64  40  2 
24  35  55 

20  26  39 

47  1  19 

93  5  16 
100  54  44 

31  51  14 
34  33  49 

80  53  54 

88  32    8 

43  30  53 

68  31  43 

75  57  57 

112  27    0 

55  25  4 
27  5;^  58 
15  2  42 
55  57  39 
63  11  22 
99  28  50 


P.L. 

of 

Biff. 


9897 
3905 
3073 
3905 

3737 
3971 
3311 

3675 
3731 
5781 
3389 

3658 
3507 
4491 
3439 

3405 
3906 
3463 

3349 
3659 
3470 

3994 
3516 
3479 

3979 
9874 
9969 
9005 

3174 
9813 
9908 
9838 

3085 
9841 
9769 
9707 

9994 
2890 
9691 
9769 
9697 
9698 


P.L. 

nih. 

of 

Diff. 

O          t         11 

93  59  39 

9911 

52    1     4 

3874 

55     1  13 

3096 

88  59  27 

3990 

62    1  45 

3796 

43  28  50 

3300 

77  40  42 

3399 

72  16  30 

3671 

37  22  35 

3690 

28  12    2 

5516 

66  35  56 

3397 

82  36    3 

3658 

47  52  55 

3491 

35  59  58 

4330 

55  40  38 

3444 

58  44  23 

3396 

45  20  57 

3865 

44  50  38 

3465 

69  47  28 

3336 

55  27  38 

3637 

34    2  41 

3469 

80  58  48 

3988 

66    0    8 

3509 

23  15    0 

3473 

21  51  15 

.3963 

45  28  27 

9866 

91  34  24 

9969 

99  22  31 

2897 

33  17  54 

3163 

32  59  38 

2805 

79  21  45 

9899 

86  58  30 

9831 

44  59  21 

3073 

66  58    8 

9831 

74  22  49 

9760 

110  50  29 

9697 

56  55  24 

9989 

29  28     0 

9793 

16  39  34 

2680 

54  22  31 

2760 

61  34  38 

2688 

97  50  3:3 

9618 

P.  L. 

Vlh. 

of 

Biff. 

0      «     <« 

95  31  44 

9994 

53  14  50 

3847 

53  32  58 

3119 

87  J33  41 

3934 

63  18    5 

3715, 

42    4  38 

3331 

76  16  56 

3339 

73  33  48 

3667 

38  39  33 

3653 

29    2  35 

5988 

65  13  36 

3404 

83  53  35 

3658 

49  13  29 

3475 

37    6  23 

4949 

54  19  11 

3447 

60    6  44 

3387 

46  34  52 

3829 

43  29  35 

3466 

71  10  58 

3330 

56  45  32 

3617 

32  41  42 

3470 

82  23  13 

3989 

67  20  30 

3488 

21  54    6 

3475 

23  16  10 

3947 

43  55  25 

9859 

90    3  23 

9954 

97  50    8 

2889 

34  44  48 

3159 

31  25  16 

&797 

77  49  25 

9891 

85  24  42 

9829 

46  28    3 

3063 

65  24  21 

9^23 

72  47  29 

9759 

109  13  45 

2688 

58  25  59 

2970 

31     2  37 

9769 

18  16  41 

9669 

52  47  11 

9751 

59  57  42 

9679 

96  12    2 

2607 

JX^ 


o 

97 


33^ 
54  29  4 
52  5  11 

86  8  12 

64  34  36 
40  41  2 
74  53  22 

74  51  10 
39  57  10 
29  55  51 
63  51  24 

85  11  7 

50  34  21 
38  14  3 
52  57  47 

61  29  15 
47  49  24 
42  8  33 

72  34  35 

58  3  48 

31  20  44 

83  47  45 
68  41  7 
20  33  14 

24  41  23 
42  22  14 
88  32  12 
96  17  35 

36  11  55 
29  50  44 
76  16  55 
83  50  43 

47  56  58 

63  50  23 

71  11  58 

107  36  49 

59  56  49 

32  37  45 
19  54  2 

51  11  39 
58  20  34 
94  33  16 


P.  L. 

of 

Biff. 


9938 


3143 
3947 

3706 
3364 
3344 

3665 
3699 

5099 
3410 

3658 
3469 
4176 
3450 

3378 
3795 
3468 

3393 
3598 
3470 

3977 
3476 
3479 

3934 
9859 
9946 

9680 

3140 
9786 
9883 
9813 

3059 
9814 
9743 
9678 

9956 
9747 
9658 
9741 
9670 
4596 
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GBEENWIUU  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direetlon 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XVli. 

P.L. 

of 

Dlff. 

XVlflb. 

P.L. 

of 
DiiL 

xxit. 

P.L. 

of 
Diff. 

1 

An  tares 

W. 

98  35    3 

9951 

O           1        If 

100    6  17 

9963 

lof  37  16 

9975 

O           1       II 

103    8    0 

9087 

a  Aquilas 

W. 

55  43  43 

3801 

56  58  44 

3789 

58  14    5 

3766 

59  29  43 

3750 

a  Arietis 

E. 

50  37  53 

3166 

49  11     3 

3191 

47  44  43 

3916 

46  18  .53 

3943 

Sum 

E. 

84  42  59 

3961 

83  18    2 

3975 

81  53  21 

3987 

80  28  54 

3990 

2 

aAquilao 

W. 

65  51  17 

3698 

67    8    6 

3601 

<J8  25    3 

3684 

69  42    7 

3679 

a  Arietis 

E. 

:)9  18    4 

3399 

37  55  46 

3436 

36  34  10 

3477 

35  13  20 

3539 

Sun 

E. 

73  30    1 

3354 

72    6  52 

3363 

70  43  53 

3379 

6J)  21     4 

3380 

3 

a  AquiloB 

W. 

76    8  34 

3663 

77  26    1 

3661 

78  43  30 

3660 

80    1    0 

3659 

Fomalbaut 

W. 

41  15  21 

3594 

42  34    2 

3569 

43  53  10 

3546 

45  12  43 

3595 

aPegasi 

W. 

30  51  35 

4990 

31  49  34 

4771 

32  49  34 

4639 

33  51  25 

4594 

Sun 

E. 

62  29  19 

3417 

61     7  22 

3493 

59  45  32 

3499 

58  23  48 

3434 

4 

a  Aquilie 

W. 

86  28  39 

3669 

87  46  10 

3660 

89    3  40 

3669 

90  21    8 

3663 

Fomalliaut 

W. 

51  55  28 

3449 

53  16  49 

3437 

54  38  24 

3435 

56    0  12 

3415 

a  Pegasi 

W. 

39  22  52 

4110 

40  32  44 

4051 

41  43  33 

3999 

42  55  14 

3950 

Sun 

E. 

51  36  27 

3454 

50  15  11 

3457 

48  53  59 

3460 

47  32  50 

3469 

5 

Fomalhaut 

W. 

62  51  56 

3371 

64  14  46 

3364 

65  37  44 

3357 

67    0  50 

3349 

» 

a  Pegasi 

W. 

49    4  31 

3764 

50  20  11 

3734 

51  36  22 

3708 

52  53    1 

3689 

Sun 

E. 

40  47  33 

3469 

39  26  34 

3469 

38    5  35 

3470 

36  44  37 

3470 

6 

Fomalhaut 

W. 

73  58  20 

3317 

75  22  12 

3311 

76  46  11 

3305 

78  10  17 

3300 

a  Pegasi 

W. 

59  22  25 

3579 

60  41  22 

3569 

62    0  38 

3545 

63  20  12 

3531 

Sun 

E. 

29  59  46 

3470 

28  38  48 

3470 

• 

27  17  50 

3470 

25  56  52 

3471 

7 

Fomalhaut 

W. 

85  12  23 

3979 

86  37    7 

3967 

88     1  57 

3963 

89  26  52 

3958 

V 

a  Pegasi 

VV. 

70    1  58 

3463 

71  23    3 

3459 

72  44  21 

3441 

74    5  51 

3431 

Shn 

E. 

19  12  26 

3484 

17  51  44 

3499 

16  31  11 

3504 

15  10  51 

3599 

11 

Sun 

W. 

26    6  52 

3991 

27  32  36 

3909 

28  58  34 

3197 

30  24  47 

3185 

ReguluH 

E. 

40  48  53 

3844 

39  15  22 

9836 

37  41  41 

9838 

36    7  50 

9891 

Mars 

E. 

87    0  52 

9939 

85  29  22 

9931 

83  57  42 

9994 

82  25  53 

9916 

Spica 

E. 

94  44  51 

9879 

93  11  56 

9864 

91  38  51 

9855 

90    5  .35 

9848 

12 

Sun 

W. 

37  39  16 

3199 

39    6  50 

3118 

40  34  38 

3107 

42    2  39 

3096 

Regulus 

E. 

28  16     1 

9781 

26  41     8 

8773 

25    6    5 

9766 

23  30  53 

9760 

Mars 

E. 

74  44  14 

9874 

73  11  22 

9866 

71  38  20 

9858 

70    5    7 

9849 

Spica 

E. 

62  16  32 

9805 

80  42  10 

9796 

79    7  37 

9788 

77  32  53 

9779 

13 

Sun 

W. 

49  26    7 

3040 

50  55  30 

3099 

52  25    7 

3018 

53  54  58 

3005 

Mars 

E. 

62.16  13 

9803 

60  41  52 

9796 

59    7  19 

9788 

57  32  35 

9779 

Spica 

E. 

69  36  15 

9734 

68    0  20 

9795 

66  24  n 

9716 

64  47  54 

9706  ; 

Jupiter 

E. 

105  59  40 

9669 

104  22  18 

9658 

102  44  42 

9649 

101     6  53 

9638 

14 

Sun 

W. 

61  27  54 

9046 

62  59  14 

9935 

64  30  49 

9999 

66    2  40 

9909 

J 

Pollux 

W. 

34  13  23 

9795 

35  49  29 

9706 

37  26     1 

9687 

39    2  58 

9669 

I 

Saturn 

VV. 

21  31  38 

9647 

23    9  29 

9638 

24  47  35 

9695 

20  25  56 

9614  ' 

! 

Mars 

E. 

49  35  54 

9739 

47  59  57 

9794 

46  23  49 

9715 

44  47  21) 

9706  i 

Spica 

E. 

56  43  14 

9661 

55    5  42 

9659 

53  27  57 

9643 

51  50     1 

9635  1 

L 

Jupiter 

E. 

92  54  16 

9586 

91  15    2 

9574 

89  35  32 

9564 

87  55  47 

3553 
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XV. 


GREEMWIOH  MEAN  TIME. 

i 

LUNAR  DISTANCES. 

m 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 
of 

Diff. 

np»- 

P.L. 
of 

Diff. 

VX^ 

P.L. 

of 

Diff. 

IXh- 

P.L. 

of 

Dlit 

14 

Antares 

E. 

0        /       n 

109    5    0 

S709 

107  28  32 

9606 

O          0        It 

105  51  49 

9687 

lol  14  51 

9675 

15 

Sun 

W. 

67  34  47 

9897 

69    7    9 

9885 

70  39  48 

9879 

72  12  43 

9850 

Pollux 

W. 

40  40  19 

S85Q 

42  18    3 

9635 

43  56  10 

9618 

45  34  40 

9609 

Saturn 

W. 

28    4  32 

960Q 

29  43  24 

9501 

31  22  32 

9579 

33     1  56 

9567 

Mars 

E. 

43  10  57 

9607 

41  34  13 

9689 

39  57  18 

9681 

38  20  12 

9673 

Spica 

E. 

50  11  53 

9686 

48  33  34 

9618 

46  55    3 

9610 

45  16  21 

9601 

Jupiter 

E. 

86  15  47 

9541 

84  35  31 

9530 

82  55    0 

9519 

81  14  13 

9508 

Antares 

E. 

96    6    5 

9617 

94  27  33 

9605 

92  48  45 

9503 

91     9  41 

9581 

16 

Sun 

W. 

80     1  28 

9794 

81  36    4 

9780 

a3  10  58 

9767 

84  46    9 

9754 

Pollux 

W. 

53  52  26 

9597 

55  33     1 

9513 

57  13  56 

9490 

58  55  11 

9485 

Saturn 

W. 

41  23    2 

9507 

43    4    5 

9494 

44  45  26 

9489 

46  27    4 

9470 

Regulus 

W. 

17  42  30 

9497 

19  23  48 

9480 

21    5  29 

9465 

22  47  32 

9450 

Mars 

E. 

30  12  19 

9643 

28  34  22 

9640 

26  56  22 

9630 

25  18  20 

9640 

Spica 

E. 

37    0  25 

9579 

35  20  51 

9568 

33  41  12 

9566 

32    1  30 

9566 

Jupiter 

E. 

72  46  19 

9449 

71    3  54 

9438 

69  21  13 

9496 

67  38  15 

9414 

Ad  tares 

E. 

82  50  16 

9599 

81    9  34 

9511 

79  28  36 

9400 

77  47  22 

9488 

17 

Sun 

W. 

92  46  27 

9687 

94  23  24 

9674 

96    0  39 

9660 

97  38  12 

9647 

Pollux 

W. 

67  26  18 

9416 

69    9  30 

9403 

70  53    1 

9380 

72  36  51 

9377 

Saturn 

W. 

54  59  37 

9408 

56  43     1 

9396 

58  26  42 

9383 

60  10  41 

9371 

Regulus 

W. 

31  22  48 

9389 

33    6  49 

9368 

34  51    9 

9355 

36  35  48 

9343 

Jupiter 

E. 

58  59  12 

9355 

57  14  33 

9343 

55  29  36 

9331 

53  44  22 

9390 

Antares 

E. 

69  17    9 

9431 

67  34  19 

9490 

65  51  13 

9410 

64    7  52 

9300 

18 

Sun 

W. 

105  50  23 

9560 

107  29  42 

9570 

109    9  18 

9558 

110  49  11 

9546 

Pollux 

W. 

81  20  36 

9314 

83    6  15 

9309 

84  52  12 

9290 

86  38  26 

9979 

Saturn 

W, 

68  55    2 

9310 

70  40  47 

9998 

72  26  49 

9287 

74  13    8 

9976 

Regulus 

W. 

45  23  37 

9381 

47  10    5 

9269 

48  56  50 

9257 

50  43  53 

9945 

Jupiter 

E. 

44  54    8 

9366 

43    7  18 

9256 

41  20  13 

2245 

39  32  53 

9936 

Antares 

E. 

55  27  30 

9359 

53  42  46 

9344 

51  57  50 

9336 

50  12  43 

9330 

19 

Sun 

W. 

119  12  39 

9490 

120  54    6 

9480 

122  35  48 

9469 

124  17  45 

9450 

Saturn 

w. 

83    8  47 

9239 

84  56  42 

2912 

86  44  51 

9909 

88  33  15 

9104 

Regulus 

w. 

59  43  17 

2193 

61  31  57 

2183 

as  20  52 

9179 

65  10    2 

9163 

Jupiter 

E. 

30  32  59 

9198 

28  44  28 

9199 

26  55  49 

9189 

25    7    5 

9187 

Antares 

E. 

41  25    4 

2309 

39  39  17 

2309 

37  53  30 

9311 

36    7  46 

9314 

aAqnils 

E. 

89  27  31 

2775 

87  52  31 

9767 

86  17  20 

9760 

84  41  59 

9754 

20 

Regulus 

W. 

74  19    9 

9123 

76    9  34 

9116 

78    0    9 

9109 

79  50  54 

9103 

Mars 

W. 

26  17    5 

2309 

28    2  52 

9991 

29  49    5 

2975 

31  35  41 

9909 

Spica 

W. 

21  29  13 

9370 

23  13  31 

9328 

24  58  50 

9994 

26  44.  59 

9966 

a  Aquils 

E. 

76  44    4 

9749 

75    8  29 

9753 

73  33    0 

9760 

71  57  39 

9768 

21 

Regulus 

W. 

89    6  37 

2082 

90  58    4 

2080 

92  49  34 

9078 

94  41     7 

9077 

Mars 

W. 

40  32  40 

2230 

42  20  38 

9914 

44    8  44 

9210 

45  56  57 

9906 

Spica 

W. 

35  44  15 

9178 

37  33  16 

9167 

39  22  33 

2158 

41  12    3 

9151 

a  Aquiles 

E. 

64    4  36 

9845 

62  31     6 

9869 

60  58    7 

9896 

59  25  43 

9097 

Fomalhaut 

E. 

96  12  40 

9309 

94  26  53 

9304 

92  41     0 

9309 

90  55    3 

9300 

22 

Regulus 

W. 

103  59    4 

9080 

105  50  34 

9089 

107  42    1 

9085 

109  33  24 

.9088 

XVL 
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OREENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

14 

P.L. 

P.L. 

P.L. 

P.L 

Kmdo  and  Direotloii 
of  OI]|)eot. 

Midnight. 

of 
Diff. 

XVI*. 

of 

Dili: 

xvun*. 

of 

Dili: 

XXih. 

of 

Difi. 

Antares 

E. 

102  37  37 

S863 

O          1        $1 

101    0    7 

96S9 

O         >        n 

99  22  22 

9640 

O         1        $1 

97  44  21 

9S.9 

15 

Suit 

W. 

73  45  55 

9845 

75  19  24 

9833 

76  53    9 

9891 

78  27  10 

9806 

Pollux 

W. 

47  13  32 

8587 

48  52  45 

9579 

50  32  18 

9567 

52  12  12 

9543 

Saturn 

W. 

34  41  36 

9555 

36  21  33 

9543 

38    1  46 

9531 

39  42  16 

9590 

Mars 

E. 

36  42  56 

9666 

35    530 

9658 

33  27  54 

9659 

31  50  10 

9647 

Spica 

E. 

43  37  28 

9SM 

41  58  25 

9588 

40  19  13 

9589 

38  39  53 

9S7S 

JUPITBR 

E. 

79  33  11 

9497 

77  51  53 

9486 

76  10  18 

9473 

74  28  27 

9461 

Antares 

E. 

89  30  20 

9569 

87  50  43 

9568 

86  10  50 

9546 

84  30  41 

9536 

16 

Suit 

W. 

86  21  37 

y74i 

87  57  23 

9797 

89  33  27 

9714 

91    9  48 

9701 

Pollux 

W. 

60  36  45 

9471 

62  18  39 

9457 

64    0  53 

9443 

65  43  26 

9430 

Saturn 

W. 

48    8  59 

9458 

49  51  12 

9445 

51  33  43 

9433 

53  16  31 

9490 

Regulus 

W. 

24  29  56 

9436 

26  12  40 

9499 

27  55  43 

9408 

29  39    6 

8385 

Hars 

E. 

23  40  19 

9643 

22    2  23 

9659 

20  24  39 

9667 

18  47  15 

9688 

Spica 

E. 

30  21  48 

9568 

28  42    9 

9579 

27    236 

9580 

25  23  13 

9501 

JUFITER 

E. 

65  55    0 

9409 

64  11  28 

9390 

62  27  39 

9379 

60  43  34 

9367 

Antares 

E. 

76    5  52 

9477 

74  24    6 

9465 

72  42    3 

9453 

70  59  44 

9448 

17 

Sun 

W. 

99  16    3 

9634 

100  54  12 

9091 

102  32  38 

9608 

104  11  22 

9506 

Pollux 

W. 

74  20  59 

8364 

76    5  26 

9351 

77  50  11 

9338 

79  35  15 

9396 

Saturn 

W. 

61  54  58 

9359 

63  39  32 

9346 

65  24  24 

9334 

67    9  34 

9399 

Regulus 

W. 

38  20  45 

9330 

40    6    1 

9317 

41  51  35 

9305 

43  37  27 

9903 

JUPITXR 

E. 

51  58  52 

9309 

50  13    5 

9996 

48  27    2 

9987 

46  40  43 

9976 

Antares 

E. 

62  24  16 

9389 

60  40  26 

9370 

58  56  21 

9309 

57  12    2 

9360 

18 

Sun 

W. 

112  29  20 

9534 

114    9  46 

9599 

115  50  28 

9511 

117  31  26 

9500 

Pollux 

W. 

88  24  57 

9968 

iK)  11  44 

9956 

91  58  48 

9946 

93  46    7 

9936 

Saturn 

W. 

75  59  43 

9964 

77  46  35 

9953 

79  33  43 

9943 

81  21    7 

9939 

Regulus 

W. 

52  31  13 

9934 

54  18  50 

9993 

56    6  43 

9919 

57  54  52 

9909 

Jupiter 

E. 

37  45  19 

9iftr7 

35  57  32 

9918 

34    9  32 

8911 

32  21  21 

8904 

Antares 

E. 

48  27  27 

9394 

46  42    2 

9318 

44  56  29 

9313 

43  10  49 

9310 

19 

Sun 

W. 

125  59  56 

9450 

127  42  20 

9441 

129  24  56 

9433 

131    7  43 

9436 

SaTL'RN 

W. 

90  21  52 

9184 

92  10  43 

9176 

93  59  47 

9168 

95  49    3 

9161 

Regulus 

VV. 

66  59  26 

9154 

68  49    3 

9145 

70  38  53 

9137 

72  28  55 

9130 

JUPITSR 

E. 

23  18  18 

9187 

21  29  31 

9190 

19  40  48 

9197 

17  52  16 

9911 

Antares 

E. 

34  22    7 

9390 

32  36  37 

9399 

30  51  20 

9349 

29    6  22 

9360 

a  Aquiles 

E. 

83    6  31 

9750 

81  30  57 

9747 

79  55  20 

9747 

78  19  42 

9747 

20 

Regulus 

W. 

81  41  48 

9098 

83  32  50 

9094 

85  23  59 

9069 

87  15  15 

9085 

Mars 

W. 

3:}  22  36 

9251 

35    9  47 

9341 

36  57  13 

9933 

38  44  51 

9996 

Spica 

W. 

28  31  50 

9341 

30  19  16 

99i» 

32    7  II 

9904 

33  55  32 

9190 

a  Aquils 

E. 

70  22  29 

9779 

08  47  33 

9791 

67  12  53 

2805 

65  38  a3 

9894 

31 

Regulus 

W. 

96  32  42 

8075 

98  24  19 

9075 

100  15  56 

2077 

102    7  31 

9078 

Mars 

W. 

47  45  15 

3904 

49  33  37 

9909 

51  22     1 

2209 

53  10  26 

9908 

Spica 

W. 

43    1  44 

9145 

44  51  34 

9141 

46  41  31 

9137 

48  31  34 

9135 

aAquilte 

E. 

57  53  58 

9069 

56  22  57 

3001 

54  52  46 

3046 

53  23  30 

3006 

Fomalhaut 

E. 

89    9    4 

9300 

87  23    5 

9300 

85  37     0 

9309 

83  51    9 

9304 

22 

Regulus 

W. 

111  24  42 

9099 

113  15  53 

9008 

115    6  56 

9104 

116  57  49 

9111 

108 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


9 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Name  and  Uireotioo 
of  Olijeot. 


Mars  W. 

Spica  W. 

a  Aquilae  E  . 

Fomalhaut  E . 

a  Pegasi  E  . 

Mars  W. 

Spica  W. 

Jupiter  W. 

An  tares  W. 

Fomalhaut  E . 

a  Pegusi  E  . 

Mar«  W. 

Spica  W. 

Jupiter  W. 

An  tares  W. 

Fomalhaut  E . 

n  Pegasi  E  . 

Mars  W. 

Spica  W. 

Jupiter  W. 

Antares  W. 

Fomalhaut  E . 

a  Pegasi  E  . 

a  Arietis  E  . 

Jupiter  W. 

Antares  W. 

a  Pegasi  E  . 

a  Arietis  E  . 

Jupiter  W. 

Antares  W. 

a  Aqiiilfe  W. 

a  Arietis  E  . 

Sun  E  . 

Jupiter  W. 

Antares  W. 

aAquilw  W. 

a  Arietis  E  . 

Sun  E  . 

n  Aquilie  W. 

a  Arietis  E  . 

Srw  E  . 

aAqnilie  W, 

Fomalhaut  W. 

Sun  E. 


Noon. 


54  58  51 

50  21  40 

51  55  15 

82  5  16 
97  43  37 

69  23  52 
65  1  47 
29  21  22 
20  20  7 
68    3  57 

84  7  22 

83  38  17 
79  33    7 

44  0  2 
34  6  18 
54  23  56 

70  45    6 

97  34  21 
93  47  10 
58  22  48 
48  3  34 
41  25  28 
57  53  25 
99  48  49 

72  23    5 

61  46  43 

45  52  27 

86  20  30 

85  57  52 
75  7  50 
38  26    6 

73  17  54 
132  42  20 

99  6  48 
88    4  46 

47  31  24 
60  44  23 

120  34    3 

57  31  48 

48  42  35 
108  49  11 

67  52  6 
32  54  43 
97  24  17 


P.L, 

of 

Dlff. 


Q909 
9134 
3151 
9308 
9456 

9936 
9155 
9195 
9531 
9389 
9494 

9314 
9995 
9189 
9346 
9548 
9616 

9498 
9339 
9385 
9386 
9873 
9650 
9455 

9419 
9491 
3950 
9583 

9559 
9691 
4557 
9738 
9896 

9690 
9756 
3917 
9913 
3043 

3694 
3119 
3177 

3696 
3789 
3988 


Ul^ 


56  47  15 
52  11  48 
50  28  7 

80  19  29 
96  1  22 

71  11  26 
66  51  23 
31  11  43 
22  0  37 
66  19  56 
82  26  0 

85  23  56 

81  20  58 
45  48  56 
35  51  11 
52  43  50 
69  6  36 

99  17  16 
95  32  23 
60  9  10 
49  47  29 
39  52  34 
56  20  2 
98  6  33 

74  6  22 
63  28  9 
44  27  17 
84  41  11 

87  37  53 
76  46  16 
39  29  8 
71  42  4 
131  9  56 

100  43  41 
89  40  12 
48  44  27 
59  12  21 

119    4  43 

58  48  41 

47  14  48 

107  22  34 

69  10  10 
34  10  4 
95  59  52 


P.L. 

of 

Diff. 


9903 
9133 
3913 
9313 
9456 

9944 
9161 
9198 
9477 
9397 
9504 

9396 
9936 
9194 
9344 
9578 
9641 

9444 
3348 
9300 
9997 
9931 
9888 
9409 

9430 
9507 
3319 
9801 

9570 
9638 
4435 
9759 
9915 

9707 
9779 
3874 
9937 
3060 

3680 
3148 
3199 

3695 
3798 
3300 


Vlh. 


P.L. 
of 

Diff. 


1/ 


58  35  37 
54  1  57 
49  2  13 
78  a3  49 
94  19  7 

72  58  48 
68  40  49 
33  1  59 
23  42  23 

64  36  17 
80  44  52 

87  9  17 
83  8  32 
47  37  33 

37  36  6 
51  4  25 
67  28  37 

100  59  48 
97  17  13 
61  55  10 
51  31  8 

38  20  55 
54  47  28 
96  24  36 

75  49  14 

65  9  13 
43  3  27 
83  2  17 

89  17  29 
78  24  20 
40  aj  58 
70  6  42 
129  37  56 

102  20  11 
91  15  17 
49  58  13 
57  40  49 

117  35  45 

60  5  49 

45  47  36 

105  56  15 

70  28  17 
35  26  21 
94  35  41 


9906 
9134 
3989 
9390 
9458 

9959 
9169 
9134 
9436 
9414 
9516 

9339 
9949 
9905 
9345 
9610 
9666 

9461 
9364 
9315 
9409 
9997 
9930 
9483 

9448 
9599 
3394 
9619 

9588 
9655 
4398 
9760 
9933 

9793 

9788 
3837 


Kh 


P.L. 

of 

Dlff. 


36IB 
31TB 


9693 
3689 
3319 


O         /       r/ 

60  23  55 
55  52  5 
47  37  41 

76  48  18 
92  36  54 

74  45  58 
70  30  4 
34  52  7 
25  25    6 

62  53    2 

79  4     1 

88  54  19 
84  55  47 
49  25  53 
39  21  0 
49  25  44 

65  51   11 

102  41  56 
99     1  40 

63  40  47 
53  14  30 
36  50  39 
53  15  47 
94  42  59 

77  31  41 

66  49  55 
41  41     4 

81  23  48 

90  56  41 

80  2  1 
41  40  25 
68  31  48 

6 


128 


19 


103  56  20 

92  50  0 
51  12  37 
56    9  48 

116    7    9 

61  23  10 
44  21     0 

104  30  14 

71  46  27 
36  43  27 

93  11  43 


9910 
9135 
3361 
9396 
9460 


9176 
9139 
9405 
9431 
9530 

9353 
9961 
9917 
9348 
9646 
9691 

9478 
9380 
9331 
9491 
3070 
9973 
9499 

9465 
9538 

3477 
9638 

9605 
9679 
4934 

9801 
9959 

9740 
3805 
3804 
9986 
3095 

3658 
3910 
3991 

3699 
3643 
3399 
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GBEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

of  the 

Name  and  Direction 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVUIh. 

P.L. 
of 

XXJb. 

P.L. 
of 

22 

OK  \/U>JOVi. 

DifT. 

Diff. 

Dilf. 

Diff. 

Mars 

W. 

O           1         II 

62  12    8 

8214 

O           III 

64    0  15 

9918 

65  48  15 

9383 

67  36    8 

8899 

Spica 

W. 

57  42  11 

9137 

59  32  13 

3140 

61  22  11 

9144 

63  12    3 

8149 

a  Aquilse 

E. 

46  14  40 

3448 

44  53  18 

3545 

43  33  44 

3655 

42  16    9 

3779 

Fomalhaut 

E. 

75    2  57 

333ft 

73  17  49 

9d45 

71  32  55 

3356 

69  48  17 

3368 

a  Pegasi 

E. 

90  54  45 

8464 

89  12  41 

9469 

87  30  44 

9476 

85  48  57 

848S 

23 

Mars 

W. 

76  32  56 

8370 

78  19  40 

9980 

80    6    9 

3891 

81  52  21 

9309 

Spica 

W. 

73  19    8 

8184 

74    7  .59 

9193 

75  56  37 

8903 

77  45    0 

9814 

Jupiter 

W. 

36  42    6 

3147 

38  31  .54 

9155 

40  21  30 

8163 

42  10  53 

8173 

An  tares 

W. 

27    8  33 

9383 

28  52  32 

9366 

30  36  53 

8357 

32  21  30 

8349 

Fomalhaut 

E. 

61  10  12 

8451 

59  27  ,50 

9473 

57  45  59 

8486 

.56    4  40 

8581 

oc  Pegasi 

E. 

77  23  29 

8545 

75  43  18 

9561 

74    3  29 

8578 

72  24    4 

3588 

24 

Mars 

W. 

90  39     1 

3366 

92  23  22 

9389 

94    7  23 

8396 

95  51    3 

8418 

Spica 

W. 

86  42  44 

3-274 

88  29  22 

9988 

90  15  39 

3308 

92    1  35 

8317 

Jupiter 

W. 

51  13  55 

3830 

53    1  38 

9943 

54  49    2 

!U&7 

56  36    5 

8870 

Antares 

W. 

41     5  49 

9353 

42  50  31 

9359 

44  :35    4 

9368 

46  19  25 

8376 

Fomalhaut 

E. 

47  47  51 

SI684 

46  10  49 

9794 

44  34  41 

9769 

42  .59  32 

8818 

a  Pegasi 

E. 

64  14  19 

8719 

62  38    4 

9749 

61     2  29 

3780 

59  27  35 

8814 

25 

Mars 

W. 

104  23  40 

3495 

106    5    0 

9519 

107  45  56 

9530 

109  26  27 

8549 

Spica 

W. 

100  45  44 

3396 

102  29  25 

9413 

104  12  41 

8431 

105  .55  32 

8448 

JCPITER 

W. 

65  26     1 

3347 

67  10  52 

9363 

68  55  20 

8380 

70  39  24 

8396 

Antares 

W. 

54  57  35 

9433 

56  40  22 

9448 

58  22  49 

8468 

60    4  56 

8476 

Fomulhaut 

E. 

35  21  53 

3159 

33  54  46 

3944 

32  29  29 

3347 

31     6  12 

8466 

a  Pegasi 
a  Arietis 

E. 

51  45     1 

3091 

50  15  14 

3073 

48  46  30 

3197 

47  18  53 

3186 

E. 

93     1  44 

9515 

91  20  51 

9530 

89  40  20 

3548 

88    0  13 

3565 

26 

Jupiter 

W. 

79  13  44 

9489 

80  55  23 

8499 

82  36  37 

3517 

84  17  27 

8535 

Antares 

W. 

68  30  15 

3554 

70  10  13 

9571 

71  49  48 

3588 

73  29    0 

8604 

a  Pegasi 

E. 

40  20  14 

3567 

39     1     4 

■JDOO 

37  43  41 

3775 

36  28  13 

3806 

a  Arietis 

E. 

79  45  44 

9657 

78    8    6 

9677 

76  30  55 

3697 

74  .54  11 

8717 

27 

Jupiter 

W. 

92  35  29 

9699 

94  13  54 

9640 

95  51  55 

9657 

97  29  33 

8674 

Antares 

W. 

81  30  19 

9689 

83  16  14 

9705 

84  52  47 

3799 

86  28  ,58 

8739 

a  A(]^uileB 
aAnetis 

w. 

42  48  19 

4153 

43  57  30 

4089 

45    7  49 

4090 

46  19    9 

3964 

E. 

66  57  22 

9893 

65  23  24 

9845 

63  49  55 

9867 

62  16  54 

3891 

Sun 

E. 

126  35    6 

9970 

125    4  16 

9989 

123  33  49 

3007 

122    3  45 

3035 

28 

Jupiter 

W. 

105  32    7 

9756 

107     7  33 

9771 

108  42  39 

9787 

110  17  24 

3808 

Antares 

W. 

94  24  22 

9890 

95  58  24 

9836 

97  32    5 

9859 

99    5  25 

3868 

a  Aq^uilae 
aAnetis 

W. 

52  27  35 

3775 

,53  43    3 

3751 

54  ,58  56 

3729 

56  15  12 

3710 

E. 

54  39  18 

9011 

.53    9  19 

3036 

51  39  51 

3063 

50  10  ,56 

3001 

1 
i 
1 

Sun 

E. 

114  38  53 

3119 

113  10  58 

3199 

111  43  23 

3144 

110  16    7 

3161 

29 

aAqiiila; 

W. 

62  40  42 

3649 

613  58  23 

3643 

65  16  11 

3636 

66  34    6 

3638 

a  Arietis 

E. 

42  55    3 

3943 

41  29  45 

3^79 

40    5    9 

3316 

38  41  16 

3356 

Sun 

E. 

103    4  30 

3936 

101  39    3 

3949 

100  13  52 

3963 

98  48  57 

3876 

30 

a  Aquilae 

W. 

73    4  38 

3699 

74  22  49 

3699 

75  41     0 

3699 

76  59  11 

3683 

Fomalhaut 

W. 

38    1  15 

3609 

39  19  40 

3578 

40  38  38 

3551 

41  58    6 

3588 

Suif 

E. 

91  47  57 

3333 

90  24  24 

3344 

89    1    3 

3353 

87  37  53 

3369 
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JULY,   1888. 


I. 


AT  GREENWICH  APPARENT  NOON. 


i 


« 


SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


o 

& 

p 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Aaoenaion. 


n     m       ■ 

6  43  31.51 
6  47  39.38 
6  51  46.99 

6  55  54.31 

7  0  1.32 
7  4  7.99 

7  8  14.30 
7  12  20.24 
7  16  25.77 

7  20  30.89 
7  24  35.55 
7  28  39.74 

7  32  43.46 
7  36  46.68 
7  40  49.38 

7  44  51.55 
7  48  53.17 
7  52  54.24 

7  56  54.76 

8  0  54.71 
8     4  54.09 

8  8  52.89 
8  12  51.11 
8  16  48.74 

8  20  45.79 
8  24  42.25 
8  28  38.12 

8  32  33.41 

8  36  28.12 

8  40  22.24 

8  44  15.77 

8  48  8.71 


Diitfor 
IHoor. 


II 
0..333 

0.322 

0.311 

0.298 
0.285 
0.270 

0.255 
0.239 
0.222 

0.204 
0.185 
0.165 

0.145 
0.124 
0.102 

0.080 
0.057 
0.033 

10.009 
9.986 
9.962 

9.938 
9.914 
9.890 

9.865 
9.841 
9.810 

9.792 
9.768 
9.744 
9.719 

9.695 


Apparent 
DeolinatiOD. 


M 


N.23  4  29.4 
22  59  59.4 
22  55     5.4 

22  49  47.4 
-22  44  5.6 
22  38     0.1 

22  31  31.1 
22  24  38.7 
22  17  23.0 

22  9  44.3 
22  1  42.7 
21  53  18.4 

21  44  31.6 
21  35  22.5 
21  25  51.3 

21  15  58.4 
21  5  43.8 
20  55     7.7 

20  44  10.4 
20  32  52.3 
20  21   13.5 

20  9  14.3 
19  56  54.8 
19  44  15.4 

19  31  16.3 
19  17  57.8 
19     4  20.1 

18  50  23.5 

18  36  8.3 

18  21  34.7 

18     6  43.0 

N.17  51  33.5 


Diff.  for 
1  Honr. 


-10.74 
11.75 
12.75 

-13.74 
14.73 
15.71 

-16.69 
17.66 
18.63 

-19.58 
20.53 
21.47 

-22.41 
23.33 
24.25 

-25.15 
26.05 
26.93 

-27.81 
28.68 
29.54 

-30..38 
31.22 
32.04 

-32.86 
33.66 
.34.45 

-35.24 
36.02 
36.77 
37.52 

-38.26 


Senii- 
diameter. 


It 


5  46.12 
5  46.11 
5  46.11 

5  46.11 
5  46.11 
5  46.12 

5  46.14 
5  46.17 
5  46.20 

5  46.23 
5  46.27 
5  46.32 

5  46.37 
5  46.43 
5  46.49 

5  46.55 
5  46.62 
5  46.69 

5  46.77 
5  46.85 
5  46.94 

5  47.03 
5  47.12 
5  47.21 

5  47.31 
5  47.41 
5  47.51 

5  47.62 
5  47.73 
5  47.84 
5  47.96 


15  48.08 


Sidereal 
Time  of 
Semi- 
diameter 
PaMing 
Meridian 


68.76 
68.72 
68.68 

68.63 
68.58 
68.53 

68.48 
68.43 
68.37 

68.31 
68.25 
68.19 

68.12 
68.05 
67.98 

67.91 
67.83 
67.76 

67.68 
67.60 
67.52 

67.44 
67.36 
67.28 

67.19 
67.11 
67.02 

66.94 
66.85 
66.76 
66.67 

66.59 


Eqnatlon  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m  s 

3  38.49 

3  49.78 

4  0.80 

4  11.54 

4  21.96 

4  32.04 

4  41.77 

4  51.13 

5  0.08 

5  8.61 

5  16.69 

5  24.30 

5  31.44 

5  38.08 

5  44.21 

5  49.81 

5  54.87 

5  59.38 

6  3.33 
6  6.72 
6  9.53 

6  11.77 

6  13.42 

6  14.50 

6  14.99 

6  14.90 

6  14.22 

6  12.96 

6  11.12 

6  8.69 

6  5.67 

6  2.06 


Dim  for 
1  Honr. 


e 
0.476 

0.465 

0.454 

0.441 
0.428 
0.413 

0.398 
0.382 
0.365 

0.347 
0.328 
0.308 

0.288 
0.267 
0.245 

0.223 
0.200 
0.177 

0.153 
0.130 
0.106 

0.082 
0.058 
0.034 

0.009 
0.015 
0.040 

0.064 
0.088 
0.112 
0.137 

0.161 


NoTB.~The  mean  time  of  semldiometer  paaalng  may  be  fonnd  by  tnbtracting  0M9  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  honrly  change  of  declination  Indicates  that  north  deolinations  are  decreasing. 
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JULY,    1888. 


Ill 


AT  OBEENWIOH  MEAN  NOON. 


S 

J3 


O 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 


9 

O 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 


Tues.  :  10 
Wed.  i  11 
Thur.  I  12 

Frid.  !  13 
Sat.  14 
SUN.  \  15 

Mon.  \  16 
Tues.  I  17 
Wed.  '  18 

i 

Thur.  19 
Frid.  20 
Sat.       21 

SUN.  22 
Mon.  23 
Tues.    24 

Wed.  25 
Thur.  26 
Frid.     27 

Sat.  '  28 
SUN. !  29 
Mon.  30 
Tues.  !  31 

Wed.  !  32 


THE  SUN'S 


Apparent 
Right  Asoenaion. 


h     m       s 

6  43  30.88 
6  47  38.72 
6  51  46.30 

6  55  53.59 

7  0  0.57 
7    4    7.21 

7  8  13.50 
7  12  19.41 
7  16  24.92 

7  20  30.01 
7  24  34.65 
7  28  38.82 

7  32  42.52 
7  36  45.72 
7  40  48.41 

7  44  50.56 
7  48  52.18 
7  52  53.25 

7  56  53.76 

8  0  53.70 
8    4  53.07 

8  8  51.87 
8  12  50.08 
8  16  47.71 

8  20  44.76 
8  24  41.22 
8  28  37.10 

8  32  32.40 
8  36  27.11 
8  40  21.24 
8  44  14.78 

8  48    7.73 


Diff.  for 
1  Hoar. 


s 
0.332 

0.321 

0.310 

0.897 
0.284 
0.269 

0.254 
0.238 
0.221 

0.203 
0.184 
0.164 

0.144 
0.123 
0.101 

0.079 
0.036 
0.033 


10.009 
9.986 
9.962 

9.9.38 
9.914 
9.890 

9.865 
9.841 
9.816 

9.792 
9.768 
9.744 
9.719 

9.695 


Apparent 
Declination. 


// 


N.23  4  30.1 
23  0  0.2 
22  55     6.3 

22  49  48.4 
22  44  6.7 
22  38     1.3 

22  31  32.4 
22  24  40.1 
22  17  24.5 

22  9  45.9 
22  1  44.4 
21  53  20.3 

21  44  33.6 
21  35  24.6 
21  25  53.6 

21  16  0.8 
21  5  46.3 
20  55  10.3 

20  44  13.2 
20  32  55.2 
20  21   16.5 

20  9  17.4 
19  56  58.0 
19  44  18.7 

19  31  19.7 
19  18  1.3 
19     4  23.7 

18  50  27.2 
18  36  12.0 
18  21  38.4 
18    6  46.8 

N.  17  51  37.4 


Diit  for 
1  Hour. 


-10.74 
11.75 
12.75 

-13.74 
14.73 
15.71 

-16.69 
17.66 
18.63 

-19.58 
20.53 
21.47 

-22.41 
23.33 
24.25 

-25.15 
26.05 
26.93 

-27.81 
28.68 
29.54 

-30.38 
31.22 
32.04 

-32.86 
33.66 
34.45 

-35.24 
36.01 
36.77 
37.52 

-38.26 


Bqnation  of 

Time, 

to  be 
Sabtracted 

from 
Mean  Time. 


m       8 

3  38.46 

3  49.75 

4  0.77 

4  11.51 

4  21.93 

4  32.01 

4  41.74 

4  51.10 

5  0.05 

5  8.58 

5  16.66 

5  24.27 

5  31.41 

5  38.06 

5  44.19 

5  49.79 

5  54.85 

5  59.36 

6  3.32 
6  6.71 
6  9.52 

6  11.76 

6  13.4] 

6  14.49 

6  14.98 

6  14.89 

6  14.22 

6  12.96 

6  11.12 

6  8.69 

6  5.67 

6  2.07 


Difll  for 
1  Hour. 


8 

0.476 
0.465 
0.454 

0.441 
0.428 
0.413 

0.398 
0.382 
0.365 

0.347 
0,328 
0.308 

0.288 
0.267 
0.245 

0.223 
0.200 
0.177 

0.153 
0.130 
0.106 

0.082 
0.058 
0.034 

0.009 
0.015 
0.040 

0.064 
0.088 
0.112 
0.137 

0.161 


NcynL^The  aemidiameter  for  mean  noon  may  be  oMumed  the  some  aa  that  for  apparent  noon. 

The  algn  —  prefixed  to  the  hourly  cbanj^e  of  dedinatioii  indioatee  that  north  deolinations 
are  decreaalng. 


Sidereal 

Time, 

or 

Right  Asoenaion 

of 

Mean  Sun. 


h     m       a 

6  39  52.42 
6  43  48.97 
6  47  45.53 

6  51  42.08 
6  55  38.64 

6  59  35.20 

7  3  31.76 
7  7  28.31 
7  11  24.87 

7  15  21.43 
7  19  17.99 
7  23  14.55 

7  27  11.11 
7  31  7.66 
7  35  4.22 

7  39  0.77 
7  42  57.33 
7  46  53.88 

7  50  50.44 
7  54  46.99 

7  58  43.55 

8  2  40.11 
8  6  36.67 
8  10  33.22 

8  14  29.78 
8  18  26.33 
8  22  22.89 

8  26  19.44 
8  30  16.00 
8  34  12.55 
8  38  9.11 

8  42     5.66 


Diff.  for  1  hoar, 

-I-9-.8565. 
(Table  HL) 


( 
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III. 


AT  GREENWICH  MEAN  NOON. 


g 


• 

4» 


1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


« 


o 


183 
184 
185 

186 
187 

188 

189 
190 
191 

192 
193 
194 

195 
196 
.197 

198 
199 
200 

201 
202 
203 

204 
205 
206 

207 
208 
209 

210 
211 
212 
213 

214 


THE  SUN^S 


TRUE  LONGITUDE. 


II 


00  0  16.3 

00  57  28.1 

01  54  40.2 

02  51  52.6 

03  49     5.2 

04  46  18.1 

05  43  31.4 

06  40  44.9 

07  37  58.6 

08  35  12.5 

09  32  26.5 

10  29  40.6 

11  26  54.9 

12  24    9.3 

13  21  23.8 

14  18  38.5 

15  15  53.3 

16  13     8.3 

17  10  23.6 

18  7  39.3 

19  4  55.3 

20  2  11.8 

20  59  28.9 

21  56  46.6 


22  54 

23  51 

24  48 


5.0 
24.3 
44.6 


25  46     5.9 

26  43  28.2 

27  40  51.6 

28  38  16.1 


129  35  41.8 


r 


II 


0  5.9 
57  17.5 
54  29.4 

51  41.6 
48  54.1 
46     6.8 

43  19.9 
40  33.2 

37  46.7 

35  0.4 
32  14.2 
29  28.2 

26  42.3 
23  56.5 
21   10.9 

18  25.4 
15  40.1 
12  55.0 

10  10.2 
7  25.7 
4  41.5 

1  57.8 
59  14.8 
56  32.4 

53  50.6 
51  9.7 
48  29.9 

45  51.1 
43  13.3 
40  36.5 

38  0.8 

35  26.4 


Diff.  for 
1  Hoar. 


42.99 
43.00 
43.01 

43.02 
43.03 
43.05 

43.06 

43.07 

143.08 

43.08 
43.09 
43.09 

143.10 
43.10 
43.11 

43.12 
43.13 
43.14 

43.15 
43.16 
43.18 

43.20 
43.23 
43.26 

43.29 
43.33 
43.37 

43.41 
43.45 
43.50 
43.55 


143.60 


LA.TITUDE. 


II 


-  0.82 
0.85 
0.86 

-  0.83 
0.77 
0.69 

-  0.59 
0.46 
0.32 

-  0.18 

-  0.05 
+  0.06 

+  0.17 
0.25 
0.31 

+  0.33 
0.32 
0.28 

+  0.22 

0.13 

-f  0.02 

-0.10 
0.23 
0.36 

-  0.48 
0.59 
0.67 

-  0.74 
0.77 
0.78 
0.76 

-0.71 


Logaritliin 

of  the 

lUdins  Yeotor 

of  the 

B*rih. 


0.0072281 
0.0072322 
0.0072341 

0.0072337 
0.0072308 
0.0072254 

0.0072174 
0.0072068 
0.0071936 

0.0071777 
0.0071592 
0.0071382 

0.0071147 
0.0070888 
0.0070606 

0.0070303 
0.0069980 
0.0069639 

0.0069282 
0.0068910 
0.0068522 

0.0068119 
0.0067703 
0.0067274 

0.0066831 
0.0066374 
0.0065903 

0.0065418 
0.0064918 
0.0064401 
0.0063867 

0.0063313 


Dilf.  for 
1  Hour. 


+  2.1 

1.2 

+  0.3 

-  0.7 
1.7 

2.8 

-  3.9 
5.0 
6.1 

-  7.2 
8.2 
9.3 

-10.3 
11.3 
12.2 

-13.0 
13.8 
14.5 

-15.2 
15.9 
16.5 

-17.1 
17.7 
18.3 

-18.8 
19.3 
19.9 

-20.5 
21.2 
21.9 
22.7 

-23.5 


Meui  Time 

of 

Sidereal  Noon. 


h      m       8 

17  17  17.19 
17  13  21.27 
17  9  25.36 

17  5  29.45 
17  1  33.54 
16  57  37.62 

16  53  41.71 
16  49  45.80 
16  45  49.89 

16  41  53.98 
16  37  58.07 
16  34  2.16 

16  30  6.25 
16  26  10.34 
16  22  14.43 

16  18  18.52 
16  14  22.61 
16  10  26.70 

16  6  30.79 

16  2  34.88 
15  58  38.97 

15  54  43.05 
15  50  47.14 
15  46  51.23 

15  42  55.32 
15  38  59.41 
15  35  3.50 

15  31  7.59 

15  27  11.68 

15  23  15.78 

15  19  19.87 

15  15  23.96 


NOTB.r--Tbo  numbers  in  colninn  X  oorreapond  to  the  trae  eqoinox  of  the  date;  in  oolonm  A',  to 
the  mean  eqnlnox  of  Janoary  O'.O. 


DlfT.  for  1  Hour, 

—  9«.8296. 
(Table  II.) 
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» 

GREENWICH  MEAN  TIME. 

• 

THE  MOON'S 

1 

1 

SBMIDIAMBTBB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AQB. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

1 
Noon. 

1 

2 
3 

14  55.' 1 
14  49.8 
14  47.1 

14  52.1 
14  48.1 
14  46.8 

54  38.' 1 
54  18.5 
54     8.9 

-1.03 

0.61 

-0.20 

54  27.0 
54  12.5 
54     7.7 

-0'.82 

-0.40 

0.00 

h      in 

18  50.5 

19  32.5 

20  15.4 

m 
1.74 

1.76 

1.82 

d 

21.8 
22.8 
23.8 

4 
5 

6 

14  47.1 
14  49.4 
14  53.8 

14  48  0 
14  51.4 
14  56.5 

54     8.8 
54  17.3 
54  33.2 

+0.18 
0.51 
0.79 

54  12.1 
54  24.4 
54  43.4 

+0.35 
0.66 
0.90 

20  59.8 

21  46.2 

22  34.8 

1.89 
1.98 
2.07 

24.8 
25.8 
26.8 

7 
8 
9 

14  59.6 

15  6.7 
15  14.5 

15     3.1 
15  10.6 
15  18.6 

54  54.8 

55  20.8 
55  49.5 

+1.00 
1.15 
1.23 

55     7.4 

55  34.9 

56  4.4 

+1.08 
1.20 
1.25 

23  25.2 

6 
0  16.9 

2.13 
2.17 

27.8 

28.8 

0.2 

10 
11 
12 

16  22.7 
15  31.0 
15  39.2 

15  26.9 
15  35.1 
15  43.2 

56  19.5 

56  50.0 

57  20.1 

+1.27 
1.26 
1.24 

56  34.8 

57  5.1 
57  34.8 

+1.27 
1.26 
1.22 

1  9.0 

2  0.8 
2  51.8 

2.17 
2.14 
2.10 

1.2 
2.2 
3.2 

13 
14 
15 

15  47.2 

15  54.7 

16  1.9 

15  51.0 

15  58  4 

16  5.2 

57  49.3 

58  17.2 
58  43.4 

+1.19 
1.13 
1.04 

58     3.4 
58  30.6 
58  55.6 

+1.16 
1.09 
0.99 

3  41.8 

4  31.2 

5  20.6 

2.07 
2.05 
2.07 

4.2 
5.2 
6.2 

16 
17 
18 

16     8.3 
16  13.7 
16  17.6 

16  11.2 
16  15.8 
16  18.8 

59     7.1 
59  26.8 
59  41.0 

+0.92 
0.71 
0.45 

59  17.6 
59  34.7 
59  45.4 

+0.82 

0.59 

+0.28 

6  11.0 

7  3.0 
7  57.4 

2.13 
2.22 
2.33 

7.2 

8.2 
9.2 

19 
20 
21 

16  19.4 
16  18.6 
16  14.9 

16  19.3 
16  17.1 
16  12.0 

59  47.6 

-  59  44.7 

59  31.2 

+0.08 

-0.34 

0.79 

%9  47.4 
59  39.3 
59  20.4 

-0.12 
0.56 
1.01 

8  54.5 

9  53.6 
10  53.6 

2.43 
2.49 
2.49 

'10.2 
11.2 
12.2 

22 
23 
24 

16    8.3 
15  59.2 
15  48.1 

16    4.0 
15  53.8 
15  42.1 

59     7.0 
58  33.4 
57  52.8 

-1.21 
1.56 
1.79 

58  51.3 
58  13.8 
57  30.9 

-1.40 
1.69 
1.65 

11  52.7 

12  49.2 

13  42.4 

2.42 

2.29 
2.14 

13.2 
14.2 
15.2 

25 
26 
27 

15  36.0 
15  23.9 
15  12.6 

15  29.9 
15  18.1 
15    7.6 

57    8.5 
56  24.0 
55  42.5 

-1.87 
l.Bl 
1.62 

56  46.0 
56    2.7 
55  23.9 

-1.86 
1.73 
1.48 

14  32.1 

15  18.6 

16  2.9 

2.00 
1.68 
1.81 

16.2 
17.2 

18.2 

28 
29 
30 
31 

15    3.0 
14  55.5 
14  50.6 
14  48.5 

1 

14  58.9 
.    14  52.7 
1    14  49.2 
i    14  48.5 

55    7.0 
54  39.6 
54  21.7 
54  14.0 

-1.32 
0.95 
0.63 

-0.11 

54  52.2 
54  29.4 
54  16.6 
54  14.0 

-1.14 
0.75 
-0.32. 
40.11 

16  45.7 

17  28.0 

18  10.6 
18  54.3 

1.76 
1.76 
1.79 
1.65 

19.2 
20.2 
21.2 
22.2 

32 

14  49.2 

!    14  50.6 

54  16.6 

+0.32 

54  21.6 

•   +0.52 

19  39.7 

1.94 

23.2 

^ 

8 
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V. 


GREEN WJ  OH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar.'  Right  Ascension. 


Diff.  for 
1  Minute. 


Declination. 


Diff.  for 
IMinnte. 


Hoar. 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  1. 


h  in 

0  58 
0 
2 
4 
5 


9 
II 
13 
15 
17 
18 
20 
22 
24 
26 
28 
30 
31 

:i3 

35 
37 
39 
41 


27.66 
19.60 
11.49 

3.;« 
5.5.10 
46.^4 
38.54 
30.20 
21.83 
13.42 

4.1HJ 
5()..53 
48.05 
39.5(> 
31.05 
22.5:3 
14.01 

.5.48 
56  95 
48.43 
39.91 
31.40 
22.91 
14.43 


ft 

1.06G3 
1.8653 
1.8643 
1.8634 
1.8627 
1.8600 
1.8613 
1.8607 
1.8602 
1.8597 
1.859-2 
1.8589 
1.8586 
1.8583 
1.8581 
1.8580 
1.8579 
1.8578 
1.8579 
1.8580 
1.8581 
1.8583 
1.8586 
1.8589 


N.  0 

0 

1 
1 
1 
1 

I    1 

i   2 

2 

2 
2 

2 
2 
3 
3 
3 
3 
3 
4 
4 
4 

>  4 
4 

N.  4 


48  7.5 
58  5f).2 
9  50.3 
20  40.7 
31  30.4 
19.4 
7.6 
55.0 
41.6 
27.3 
12.1 
.56.0 
38.9 
20.8 
1.7 
41.5 
40  20.2 
50  ,57.7 
34.1 
f>.3 
43.2 
15.9 
47.3 
17.3 


42 
53 

3 
14 
25 
36 
46 
57 

8 
19 
29 


1 
12 
22 

as 
43 
.54 


MONDAY  2. 


1  43 
1  44 
1  46 
1  48 
1  50 
1  52 
1  54 
1  .56 
1  57 
1  59 
1 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


3 

5 

7 

9 

11 

12 

14 

16 

18 


2  20 
2  22 
2  24 
2  2(> 
2  27 


5.97 

1.8593 

57.54 

l.a^97 

49.13 

1.8601 

40.75 

l.k06 

32.4 1 

1.8612 

24.10 

1.8618 

15.83 

1.8625 

7.60 

1.8633 

59.42 

1.8641 

5I.*29 

1.8649 

43.21 

1.8658 

35.19 

1.8667 

27.22 

1.8677 

19.31 

1.8688 

11.47 

1.8699 

3.70 

1.8711 

56.00 

1.8723 

48.37 

1.8735 

40.82 

1.8748 

a3.35 

1.8762 

25.96 

1.8776 

18.66 

1.8790 

11.44 

1.8805 

4.32 

1.8831 

5T.29 

1.8837 

N.  5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 

N.  9 


46 
56 
7 
17 
27 


4  46.0 
15  1.3.3 
25  39.1 

36  3.4 
26.2 
47.5 

7.3 
25.5 
42.0 

37  56.8 
48  9.9 
58  21.3 

8  31.0 
18  38.9 
28  44.9 
49.0 
51.2 
51.5 
49.8 
46.1 
40.3 
32.5 
22.6 
10.5 
563 


38 

48 
58 

8 
18 
28 
38 
48 
58 

7 


10.867 
10.857 
10.846 
10834 
10.822 
10.810 
10.797 
10.783 
10.769 
10.754 
10.739 
10.723 
10.707 
10.690 
10.672 
10.654 
10.635 
10.616 
10.597 
10..'i76 
10.555 
10.534 
10.519 
10.489 


10.466 

10.442 

10.417 

10.392 

10.367 

10.342 

10.317 

10.289 

10.961 

10.332 

10.204 

10.176 

10.147 

10.116 

10.084 

10.053 

10.021 

9.988 

9.955 

9.921 

9.887 

9.852 

9.817 

9.781 

9.745 


Right  Ascension. 


Diff.  for 
1  Kinato. 


Declination. 


Dili:  for 
1  Minnte. 


0 
1 
2 
3 

4 
5 

6 
7 

8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

.3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  3. 


h 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 


m 
27 

29 

31 

33 

35 

37 

39 

41 

43 

44 

46 

48 

50 

52 

54 

5i] 

58 

0 

2 

4 

6 

7 

9 

11 


57.29 
50.36 
43.53 
36.80 
30.17 
23.65 
17.24 
10.94 
4.76 
,58.70 
52.76 
46.94 
41.25 
.35.69 
30.26 
24.97 
19.81 
14.78 
9.89 
.5.15 
0.,56 
56.11 
51.81 
47.67 


8 

1.8837 
1.8853 
1.6870 
1.8887 
1.8904 
1.8939 
1.6941 
1.8960 
1.8980 
1.9000 
1.9030 
1.9041 
1.9062 
1.9084 
1.9107 
1.9129 
1.9151 
1.9174 
1.9198 
1.9223 
1.9247 
I. 9271 
1.9997 
1.0322 


o 

N.  9 
!  9 
I  9 
I  9 
i  9 
t  9 
I  10 
10 
I  10 
.  10 
I  10 
i     10 

11 
11 
II 
11 
II 
11 
11 

12 
12 
12 
12 
N.12 


24 
34 
43 


7  56.3 
17  39.9 
27  21.2 

37  0.2 
46  .36.9 
56  11.2 

5  43.2 
15  12.7 
,3J).8 
4.4 
26.5 
52  46.0 
2  2.9 
11  17.2 
20  28.8 
29  37.7 

38  43.8 
47.2 
47.8 
45.5 
40.3 

23  ,32.2 
.32  21.1 
41     7.0 


47 

.56 

5 

14 


WEDNESDAY  4 


3  13 
3  15 
3  17 
3  19 
3  21 
3  2:} 
3  25 
3  27 
3  29 
3  31 

3  a3 

3  .35 
3  ,37 
3  39 
3  41 
3  43 
3  45 
3  47 
3  49 
3  .50 
3  .52 
3  54 
3  .56 

3  58 

4  0 


43.68 

39.85 

36.18 

.32.66 

29.30 

26.11 

2:^.09 

20.24 

17.,56 

15.04 

12.70 

10.,53 

8.54 

6.73 

5.10 

3.65 

2.38 

1.30 

0.41 

,59.71 

59.19 

'58.8(3 

,58.72 

,58.78 

,59.03 


1.9346 
1.9375 
1.9401 
1.9427 
1.9454 
1.9482 
1.9511 
1.9539 
1.9567 
1.9595 
1.9624 
1.9653 
1.9683 
1.9713 
1.9743 
1.9773 
1  9804 
1.9836 
1.9867 
1.9898 
1.9929 
1.9961 
1.9993 
3.0026 
2.0^8 


N.I2 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 

N.16 


49  49.9 

,58  29.7 

7  6.4 

15  :».9 

24  10.2 
.32  37.3 


41 
49 
57 

5 
14 
22 
30 
,38 
46 
54 

1 

9 
17 
24 
.32 
40 
47 
54 

2 


1.2 
21.8 
39.0 
52.8 

3.2 
10.1 
1,3.6 
13.5 

9.8 

2.(5 
51.7 
.37.0 
18.6 
,56.5 
30.5 

0.7 
27.0 
49.4 

7.8 


9.745 

9.707 
9.669 
9.631 
9.592 
9.552 
9.513 
9.479 
9.431 
9J)89 
9.347 
9.304 
9.260 
9.216 
9.171 
9.135 
9.079 
9.033 
8.986 
8.938 
8.889 
8.840 
8.790 
8.740 


8.669 
8.637 
8.565 
8.539 
8.47« 
8.425 
8.371 
8.315 
8.259 
8.209 
8.144 
8.087 
8.098 
7.968 
7.909 
7.849 
7.787 
7.794 
7.689 
7.599 
7.535 
7.471 
7.406 
7.340 
7.273 


VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  ABoension. 

DilCfor 
1  Minut«. 

Declination. 

Diff.  for 
1  Minate. 

Hoar. 

Right  Ascengion. 

Diffifor 
1  Hinat«. 

Declination. 

Diffifor 

1  Minute. 

TH 

CTRSDi 

SlT  5, 

SATURDAY  7. 

b     m      ■ 

8 

0       /      // 

1, 

h    ni      s 

8 

0       /      '/ 

// 

0 

4    0  59.03 

9.0058 

N.16    2    7.8 

7.973 

0 

5  41     7.01 

9.1643 

N.20  21  53.6 

3.301 

1 

4    2  59.47 

3.0090 

16    9  22.2 

7.906 

1 

5  43  16.96 

9.1679 

20  25    8.7 

3.903 

2 

4    5    o.n 

9.0133 

16  16  32.5 

7.138 

2 

5  45  27.08 

9.1709 

20  28  17.9 

3.104 

3 

4    7    0.95 

9.0156 

•     16  23  38.8 

7.070 

3 

5  47  37..38 

9.1731 

20  31  21.2 

3.006 

4 

4    9    1.99 

9.0188 

16  30  40.9 

7.000 

4 

5  49  47.85 

9.1760 

20  34  18.6 

9.906 

5 

4  11    3.22 

9.0999 

16  37  38.8 

6.930 

5 

5  51  58.50 

9.1789 

20  37    9.9 

9.805 

6 

4  13    4.65 

9.0356 

16  44  32.5 

6.860 

6 

5  54    9.32 

9.1817 

20  39  55.2 

9.704 

,     7 

4  15    6.29 

9.0980 

i     16  51  22.0 

6.789 

7 

5  56  20.30 

9.1844 

20  42  34.4 

9.603 

8 

4  17    8.12 

9.0399 

16  58    7.2 

6.716 

8 

5  58  31.44 

9.1871 

20  45    7.6 

9.509 

9 

4  19  10.15 

9.0355 

j     17    4  48.0 

6.643 

9 

6    0  42.75 

9.1898 

20  47  34.7 

9.400 

10 

4  21  12.38 

9.0389 

{     17  11  24.4 

6.570 

10 

6    2  54.22 

9.1994 

20  49  55.6 

9.997 

11 

4  2:3  14.82 

9.0493 

17  17  56.4 

6.497 

11 

6    5    5.84 

9.1960 

20  52  10.3 

9.194 

13 

4  25  17.46 

9.0457 

1     17  24  24.0 

6.499 

12 

6    7  17.62 

9.1976 

20  54  18.9 

9.081 

13 

4  27  20.31 

9.0491 

!     17  30  47.1 

6.347 

13 

6    9  29.5fJ 

9.9009 

20  56  21.2 

1.987 

14 

4  29  2:3.36 

9.0595 

!     17  37    5.6 

6.971 

14 

6  11  41.64 

9.9096 

20  58  17.3 

1.889 

15 

4  31  26.61 

9.0559 

17  43  19.6 

6.195 

15 

0  13  53.87 

9.9050 

21     0    7.1 

1.777 

16 

4  .3.3  30.07 

9.0583 

17  49  29.0 

6.117 

16 

6  16    6.24 

9.9074 

21     1  50.6 

1.679 

17 

4  a5  3:3.73 

9.0697 

17  55  33.7 

6.038 

17 

6  18  18.76 

9.9088 

21    3  27.7 

1.566 

18 

4  37  37.60 

9.0669 

18     1  33.6 

5.959 

18 

6  20  31.42 

9.9199 

;    21     4  58.5 

1.460 

19 

4  39  41.67 

9.0696 

'     18    7  28.8 

5.881 

19 

6  22  44.22 

9.9144 

21     6  22.9 

l..^'>3 

20 

4  41  45.95 

9.07:W 

18  13  19.3 

5.809 

20 

6  24  57.15 

9.9166 

21     7  40.9 

1.946 

21 

4  43  50.43 

9.0784 

18  19    5.0 

5.791 

21 

6  27  10.21 

9.9187 

21     8  52.5 

1.139 

22 

4  45  55.12 

9.0798 

18  24  45.8 

5.638 

22 

6  29  23.40 

9.9909 

21     9  57.6 

1.031 

23 

4  48    0.01 
F 

9.0639 

RIDA^ 

N.18  30  21.7 
Z  6. 

5.557 

23 

6  31  36.72 

SI 

9.9930 

JNDA 

N.21  10  56.2 
r  8. 

0.994 

0 

4  50    5.10 

9.0866 

N.18  35  52.6 

5.474 

0 

6  33  50.16 

9.9950 

N.21  11  48.4 

0.816 

1 

4  52  10.40 

9.0000 

18  41   18.6 

5.391 

1 

6  36    3.72 

9.9970 

21  12  34.1 

0.707 

2 

4  54  15.90 

9.0934 

18  46  39.5 

5.307 

2 

6  38  17.40 

9JB989 

21  13  13.2 

0.507 

3 

4  56  21.61 

9.0968 

18  51  55.4 

5.9»3 

3 

6  40  3f.l9 

9.9307 

21  13  45.8 

0.488 

4 

4  58  27.52 

9.1009 

18  57    6.2 

f>.137 

4 

6  42  45.09 

9.9396 

21  14  11.8 

0.378 

5 

5    0  33.63 

9.1035 

19    2  11.9 

5.059 

5 

6  44  59.10 

9.9344 

21  14  31.2 

0.968 

6 

5    2  39.94 

9.1068 

19    7  12.4 

4.965 

6 

6  47  13.22 

9.9369 

21  14  44.0 

0.158 

7 

5    4  46.45 

9.1109 

19  12    7.7 

4.877 

7 

6  49  27.44 

9.3378 

21  14  50.2 

•1-  0.047 

8 

5    6  53.16 

9.1136 

19  16  57.7 

4.789 

8 

6  51  41.76 

9.9394 

21  14  49.7 

-0.063 

9 

5    9    0.08 

9.1168 

19  21  42.4 

4.701 

9 

6  53  56.17 

9.9408 

21  14  42.6 

0.174 

.  10 

5  11     7.19 

9.1909 

19  26  21.8 

4.619 

10 

6  56  10.67 

9.9494 

21  14  28.8 

0.985 

11 

5  13  14.50 

9.1935 

19  30  55.9 

4JH» 

11 

6  58  25.26 

9.9439 

21  14    8.4 

0.396 

12 

5  15  22.01 

9.1967 

19  35  24.6 

4.439 

12 

7    0  39.94 

9.9453 

21  13  41.3 

0.507   ; 

13 

5  17  29.71 

9.1300 

19  39  47.8 

4.341 

13 

7    2  54.70 

9.9467 

21  13    7.5 

0.619 

14 

5  19  37.61 

9.1339 

19  44    5.5 

4.949 

14 

7    5    9.54 

9JM8e 

21  12  27.0 

0.739 

15 

5  21  45.70 

9.1364 

19  48  17.7 

4.157 

15 

7    7  24.46 

9.9499 

21   11  39.7 

0.844 

16 

5  23  53.98 

9.1396 

19  52  24.4 

4.065 

16 

7    9  39.45 

9.9504 

21  10  45.7 

0.956 

17 

5  26    2.45 

9.1498 

19  56  25.5 

3.971 

17 

7  1 1  54.51 

9.9515 

21    9  45.0 

1.066 

18 

5  28  11.12 

9.1461 

20    0  20.9 

3.877 

18 

7  14    9.63 

9.9596 

21     8  37.5 

1.181 

19 

5  30  19.98 

9.1489 

20    4  10.7 

3.789 

19 

7  16  24.82 

8.9537 

21     7  23.3 

1.903 

20 

5  32  29.02 

9.1599 

20    7  54.8 

3.687 

20 

7  18  40.07 

9.9546 

21    6    2.3 

1.406 

2] 

5  34  38.24 

9.1669 

20  11  a3.2 

3.599 

21 

7  20  55.37 

9.9554 

21     4  34.6 

1.518 

|22 

5  36  47.65 

9.1583 

20  15    5.8 

3.495 

22 

7  23  10.72 

9.9563 

21     3    0.1 

1.631 

|23 

5  38  57.24 

9.1613 

20  18  32.6 

3.398 

23 

7  25  26.12 

9.9571 

21     I  18.9 

1.744 

24 

5  41     7.01 

3.1643 

N.20  21  53  6 

3.301 

24 

7  27  41.57 

9.S578 

N.20  59  30.9 

1.857 
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VII. 


GREENWICH  MEAN  TIME. 


THE  MOOirS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Asoension. 


Di£for 
1  Ifinate. 


Declination. 


Diltfor 
IMinnte. 


MONDAY  9. 


1 

h     m      8 

R 

o 

0 

7  27  41.57 

3.9578 

N.20 

1 

7  2i)  57.06 

9.9585 

20 

2 

7  32  12.59 

9.9599 

20 

3 

7  34  28.16 

9.9597 

20 

4 

7  36  43.76 

9.9609 

20 

5 

7  38  59.39 

9.9607 

20 

6 

7  41  15.05 

9.9619 

20 

7 

7  43  30.73 

9.9615 

20 

8 

7  45  46.43 

9.9618 

20 

9 

7  48    2.14 

9.9090 

20 

10 

7  50  17.87 

9.9699 

20 

11 

7  52  33.60 

9.9093 

20 

12 

7  54  49.34 

9JK94 

20 

13 

7  57    5.09 

9.9094 

20 

14 

7  59  20.83 

9.9093 

20 

15 

8    1  36.57 

9.9093 

20 

16 

8    3  52.31 

9.9099 

20 

17 

8    6    8.04 

9.9091 

20 

18 

8    8  23.76 

9.9618 

20 

19 

8  10  39.46 

9.9615 

20 

20 

8  12  55.14 

9.9619 

19 

21 

8  15  10.81 

9.9600 

;     19 

22 

8  17  26.45 

9.9605 

'     19 

23 

8  19  42.07 

9.9601 

N.19 

ir 


53 
51 

48 


41 
38 
35 
32 
29 
25 


TUESDAY  10. 


0 

8  21  57.66 

9.9595 

N.19 

1 

8  24  13.21 

9.9580 

19 

2 

8  26  28.73 

a.2584 

19 

3 

8  28  44.22 

9.9578 

19 

4 

8  30  59.67 

a.957I 

19 

5 

8  :«  15.07 

9.9563 

19 

6 

8  35  30.43 

9.9556 

19 

7 

8  37  45.74 

9.9548 

19 

8 

8  40     1.00 

9.9539 

19 

9 

8  42  16.21 

9.9531 

18 

10 

8  44  31.37 

9.9509 

18 

11 

8  46  46.47 

2.9519 

18 

12 

8  49     1.51 

9.9509 

18 

13 

8  51   16.49 

9.9499 

18 

14 

8  53  31.41 

9.9489 

18 

15 

8  55  46.27 

9.9471 

18 

16 

8  58     1.06 

9.9459 

18 

17 

9    0  15.78 

9.9448 

18 

18 

9    2  30.43 

9.9436 

18 

19 

9    4  45.01 

9.9493 

17 

20 

9    0  59.51 

9.9411 

17 

21 

9    9  13.94 

9.9308 

17 

22 

9  11  28.29 

9.9386 

17 

23 

9  13  42.57 

9.9373 

17 

24 

9  15  56.77 

9.9360 

N.17 

38 
33 
28 
23 
18 
13 
8 
2 
57 
51 
46 
40 
34 


9 

3 

57 


59  30.9 
57  36.1 
55  34.6 
26.3 
11.2 
49.3 
46  20.7 
43  45.3 
3.2 
14.3 
18.6 
16.2 
7.1 
51.2 
22  28.6 
18  59.4 

23.5  1 
40.9  1 

51.6  i 

55.7  I 
&3.1  I 
43.9  1 
28.1 

5.7  I 


15 
II 
7 
3 
59 
55 
51 
47 


42  36.: 


1.2 
19.1 
30.5 
35.4 
a3.8 
25.8 
11.3 
50.5 
23.3 
49.7 
9.8 
23.6 
31.1 
28  32.4 

22  27.5 
16  16.5 

59.3 
35.9 
6.4 
50  30.9 
43  49.4 
37  1.9 
30  8.5 

23  9.1 


1.857 
IJMO 
9.089 
9.105 
9.308 
9.491 
9.533 
9.646 
9.758 
».871 
9.984 
3.096 
3.909 
3.391 
3.439 
3.543 
3.654 
3.786 
3.877 
3.987 
4.098 
4.908 
4.318 
4.498 


Hoar. 


Right  Aaoension. 


DiftfoT 
1  Minnte. 


DeclinotiDn. 


DiAfor 
IMinnte. 


4.537 
4.647 
4.756 
4.864 
4.97Q 
5.080 
5.1H7 
5.294 
5.400 
5.507 
5,613 
5.718 
5.823 
5.927 
6.030 
6.132 
6.935 
6.338 
6.441 
6.549 
6.649 
6.749 
6.841 
6.940 
7.038 


0 

1 

2 

3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


WEDNESDAY  11. 


b  m 
9  15 

9  18 
9  20 
9  22 
9  24 
9  27 
9  29 
9  31 
9  33 
9  36 
9  38 
9  40 
9  42 
9  44 
9  47 
9  49 
9  51 
9  53 
9  55 
9  58 


10 
10 
10 
10 


0 
2 
4 
6 


56.77 
10.8i» 
24.92 
38.S7 
52.74 

6.52 
20.21 
33.81 
47.a3 

0.76 
14.10 
27.35 
40.51 
5:^.58 

6.55 
19.43 
32.22 
44.92 
57.52 
10.03 
22.45 
34.77 
47.00 
59.14 


■ 

9.9360 
9.9346 
9.9339 
9.9318 
9.9304 
9.9980 
9.9974 
9.9960 
9.9946 
9.9931 
9.9916 
9.9901 
9.9166 
9.9170 
9.9154 
9.9139 
9.9194 
9.9108 
9J»99 
9.9077 
9.9069 
9.9046 
9.9031 
9.9016 


N. 


IN. 


7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 


23 

16 
8 
I 
54 
46 
39 
31 
2:^ 


it 


9.1 
3.9 
52.8 
35.9 
13J2 
44.8 
10.7 
31.0 
45.6 

15  54.6 
7  58.1 

59  56.2 

51  48.8 
43  36.0 
35  17.8 
26  54.4 
18  25.7 

9  51.7 
1  12.5 

52  28.2 
43  36.8 
34  44.4 
25  45.0 

16  40.6 


THURSDAY  12. 


10 
10 
10 
10 
10 


9 
11 
13 
15 
17 


10  20 
10  22 
10  24 
10  26 
10  28 
10  31 
10  33 
10  35 
10  37 
10  39 
10  42 
10  44 
10  46 
10  48 
10  50 
10  52 
10  55 
10  57 

10  59 

11  1 


11.19 
2:^.14 
35.00 
46.77 
58.45 
10.04 
21.54 
32.95 
44.27 
.55.51 

17.72 
28.69 
39.58 
50.:39 

1.11 
11.76 
22.:« 
32.82 
43.2,3 
5,3.57 

3.84 
14.03 
24.15 
34.21 


9.9000 
9.1984 
9.1969 
9.1954 
9.1939 
9.1994 
9.1909 
9.1691 
9.1880 
2.1866 
2.1851 
9.1836 
2.1622 
2.1608 
9.1794 
2.1781 
9.1766 
9.1753 
9.1749 
9.1799 
9.1717 
9.17a'> 
9.1693 
9.1689 
9.1671 


N. 


N. 


4  7 

3  58 
3  48 
39 
30 
3  20 
10 
1 
51 
41 
31 
21 
11 
1 
51 
40 
30 
20 
9 
0  59 
0  48 
0  37 
27 
16 
5 


3 
3 


3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 


0 
0 


0 


31.4 
17.3 
58.4 
34.7 
6.3 
33.3 
55.7 
13.5 
26.8 
35.7 
40.2 
40.3 
36.2 
27.8 
15.2 
58.5 
37.7 
12.9 
44.1 
11.4 
34.8 
54.4 
10.3 
22.5 
31.1 


7.038 
7.136 
7.983 
7.330 
7.4S6 
7.581 
7.615 
7.700 
7.803 
7.806 
7.987 
8UI77 
8.168 
6JB58 
8.346 
8.434 
8.599 
8.610 
8J96 
8.781 
8*665 
8.048 
0.031 
9.113 


9.194 

9.275 

9.355 

9.434 

9.512 

9.569 

0.665 

9.741 

9.815 

9.888 

0.961 

10.033 

10.104 

10.175 

10.944 

10.312 

10.380 

10.447 

10.513 

10.578 

10.642 

10.704 

10.766 

10.877 

10.887 
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OEBBN  WIOH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Diftfor 
1  Minate. 

DeoUsAtion. 

Difllfor 
1  Minute. 

Hoor. 

Right  Ascension. 

Diftfor 
I  Minute. 

Deolinntlon. 

Difllfor 
1  Minute. 

F] 

lUDAl 

'  13. 

SUNDAY  15. 

h     m      8 

8 

O                    /# 

II 

b    m      8 

8 

O         /           It 

// 

0 

11     1  34.21 

9.1871 

N.IO    5  31.1 

10.887 

0 

12  45     1.18 

9.1609 

N.  0  32  25.9 

19.503 

1 

11     3  44/20 

9.1658 

9  54  36.1 

10.947 

1 

12  47  10.87 

9.1691 

0  19  50.0 

19.609 

2 

11     5  54.12 

9.1648 

9  43  37.5 

11.005 

2 

12  49  20.63 

9.1639 

N.  0    7  13.6 

19.611 

3 

11     8    3.98 

9.1638 

9  32  35.5 

11.069 

3 

12  51  30.46 

9.1644 

S.  0    5  23.3 

19.618 

4 

11   10  13.78 

9.1698 

9  21  30.1 

11.118 

4 

12  53  40.36 

9.1657 

0  18    0.6 

19.694 

5 

11   12  2:3.52 

9.1619 

9  10  21.3 

11.174 

5 

12  55  50.34 

9.1670 

0  30  38.2 

19.698 

6 

11   14  33.21 

9.1610 

8  59    9.2 

11.998 

6 

12  58    0.40 

9.1684 

0  43  16.0 

19.639 

7 

11   16  42.84 

9.1601 

8  47  53.9 

11.989 

7 

13    0  10.55 

9.1608 

0  55  54.0 

19.634 

i     8 

1 1   18  52.42 

9.1599 

8  36  35.4 

11.334 

8 

13    2  20.78 

9.1719 

1     8  32.1 

19UI36 

9 

11  21     1.94 

9.1584 

8  25  13.8 

11.386 

9 

13    4  31.10 

9.1798 

1  21  10.3 

19.637 

10 

11  2:3  11.42 

9.1576 

8  13  49.1 

11.437 

10 

13    6  41.52 

9.1744 

1  33  48.5 

19.636 

n 

11  25  20.85 

9.1568 

8    2  21.4 

11.486 

11 

13    8  52.03 

9.1760 

1  46  26.6 

19.633 

12 

1 1  27  30.23 

9.1560 

7  50  50.8 

1      11.534 

12 

13  11     2.64 

9.1778 

1  59    4.5 

19.630 

13 

1 1  29  39.57 

9.1554 

7  39  17.3 

11.589 

13 

13  13  13.36 

9.1796 

2  11  42.2 

19.696 

14 

11  31  48.88 

9.1548 

7  27  41.0 

11.698 

14 

13  15  24.19 

9.1814 

2  24  19.6 

19.690 

15 

11  33  58.15 

9.1549 

7  16    1.9 

11.674 

15 

13  17  a5.13 

9.1839 

2  36  56.6 

19.613 

16 

11  36    7.39 

9.1537 

7    4  20.1 

11.719 

16 

13  19  46.18 

9.1851 

2  49  a3.2 

19.606 

17 

11  38  16.59 

9.1531 

6  52  ,35.6 

11.769 

17 

13  21  57.34 

9.1870 

1      3    2    9.2 

19.505 

18 

11  40  25.76 

9.1596 

6  40  48.6 

11.804 

18 

13  24    8.62 

9.1801 

3  14  44.6 

19.565 

19 

11  42  34.90 

9.1599 

6  28  59.1 

11.846 

19 

13  26  20.03 

9.1919 

3  27  19.4 

19.573 

20 

1 1  44  44.02 

9.151R 

6  17    7.1 

11.887 

20 

13  28  31.57 

9.1934 

3  39  53.4 

19.S60  ! 

21 

11  46  53.12 

9.1515 

6    5  12.6 

11.997 

21 

13  30  43.24 

9.1057 

3  52  26.6 

19.546 

!  22 

11  49    2.20 

9.1519 

5  53  15.8 

11.965 

22 

13  132  55.05 

9.1979 

4    4  58.9 

19.531 

!  23 

11  51  11.27 
SAl 

9.1510 

N.  5  41  16.8 
lY   14. 

1      19.009 

23 

13  35    6.99 

Mi 

9.9009 

3NDA 

iS.  4  17  30.3 
Y  16. 

19.515 

1 

0 

11  53  20.32 

9.1508 

N.  5  29  15.6 

19.038 

0 

13  37  19.07 

9.9096 

S.  4  30    0.7 

19.497 

1 

11  .55  29.36 

9.1506 

5  17  12.2 

19.074 

1 

13  39  31.30 

9.9050 

'      4  42  30.0 

19.478 

2 

11  57  38.39 

9.1505 

5    5    6.7 

19.108 

2 

13  41  43.67 

9.9074 

;      4  54  58.1 

19.457 

3 

11  59  47.42 

9.1504 

4  52  .59.2 

19.149 

3 

13  43  56.19 

9.9100 

5    7  24.9 

19.436 

4 

12     1  56.44 

9.1504 

4  40  49.7 

19.174 

4 

13  46    8.87 

9.9196 

5  19  50.4 

19.413 

5 

12    4     5.47 

9.1506 

4  28  38.3 

19.905 

5 

13  48  21.70 

9.9159 

'      5  32  14.5 

19.389 

6 

12    6  14.50 

9.1505 

4  16  25.1 

19.935 

6 

13  50  34  69 

9.9179 

5  44  37.1 

19.364 

7 

12    8  23.53 

9.1506 

4    4  10.1 

19.964 

7 

13  52  47.85 

9.9907 

5  56  58.2 

19.337 

8 

12  10  32.57 

9.1508 

3  51  53.4 

19.999 

8 

13  55     1.17 

9.9934 

6    9  17.6 

19.309 

9 

12  12  41.63 

9.1511 

3  39  35.1 

19.319 

9 

13  57  14.66 

9.9963 

6  21  35.3 

19.981 

10 

12  14  50.71 

9.1515 

3  27  15.2 

19.345 

10 

13  59  28.32 

9.9999 

6  as  51.3 

19.951 

11 

12  16  59.81 

9.1518 

3  14  53.7 

19.371 

11 

14     1  42.16 

9.9391 

6  46    5.4 

19.918 

12 

12  19    8.93 

9.15Q9 

3    2  30.7 

19.304 

12 

14    3  56.17 

9.9351 

6  58  17.5 

19.185 

13 

12  21  18,07 

9.1590 

2  50    6.4 

19.416 

13 

14    6  10.37 

9J9389 

7  10  27.6 

19.159 

14 

12  23  27.24 

9.1531 

2  37  40.8 

19H37 

14 

14    8  24.75 

9J9419 

7  22  35.7 

19.117 

15 

12  25  36.44 

9.1537 

2  25  13.9 

19.458 

15 

14  10  39.31 

9.9443 

7  34  41.6 

19.080  ; 

16 

12  27  45.68 

9.1549 

2  12  45.8 

19.477 

16 

14  12  54.06 

9J9475 

7  46  45.3 

19.049 

17 

12  29  54.95 

9.1548 

2    0  16.6 

19.496 

17 

14  15    9.01 

9.9507 

7  58  46.6 

19.009 

18 

12  32    4.26 

9.1556 

1  47  46.3 

19Uil3 

18 

14  17  24.15 

9.9540 

8  10  45.5 

11.069 

19 

12  34  13.62 

9.1564 

I  35  15.0 

19.599 

19 

14  19  39.49 

9.9573 

8  22  42.0 

11.090 

20 

12  36  23.03 

9.1579 

1  22  42.8 

19.544 

20 

14  21  55.03 

9.9607 

8  34  35.9 

11.876 

21 

12  38  32.49 

9.1581 

1  10    9.7 

19.558 

21 

14  24  10.77 

9.9641 

8  46  27.1 

11.831 

22 

12  40  42.00 

9.1580 

0  .57  a5.8 

19.571 

22 

14  26  26.72 

9.9675 

8  58  15.6 

11.785 

23 

12  42  51.  .56 

9.1508 

0  45     1.2 

19.589 

23 

14  28  42.87 

9.9700 

9  10     1.3 

11.738 

24 

12  45     1.18 

9.1609 

N.  0  32  25.9 

19.503 

24 

14  30  59.23 

9.9745 

8.  9  21  44.2 
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GBEEI^  WIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Ascension . 

Diir.for 
1  Minute. 

DecUnfttlon. 

Dlltfor 
IMinate. 

Hoax. 

* 

Bight  Asoension. 

DifCfor 
IMinnte. 

Diftfiir 
1  Mfamte. 

1 
1 

TD 

ESDA 

Y  17. 

TUUESDAY  19. 

bras 

s 

O          1            It 

II 

h     m      s 

8 

0       t       ti 

n 

0 

14  30  59.23 

9.9745 

S.  9  21  44.2 

11.600 

0 

16  24  41.18 

9.4664 

S.17  21  20.5 

7.784 

1 

14  33  15.81 

S.9781 

9  33  24.1 

11.640 

1 

16  27    9.22 

9.4691 

17  29    4.1 

7.671 

^ 

14  35  32.60 

9.9817 

9  45    1.0 

11.588 

2 

16  29  37.47 

9.4797 

17  36  41.0 

7.557 

3 

14  37  49.61 

9.98S3 

9  56  34.7 

11A15 

3 

16  32    5.94 

9.4763 

17  44  11.0 

7.449 

4 

14  40    6.84 

9.9890 

10    8    5.2 

11.488 

4 

16  34  34.63 

9.4800 

17  51  34.0 

7.395 

5 

14  42  24.29 

9.9997 

10  19  32.5 

11.497 

5 

16  37    3..54 

9.4837 

17  58  50.0 

7.908 

6 

14  44  41.96 

9.9964 

10  30  56.5 

11.371 

6 

16  39  32.67 

9.4873 

18    5  59.0 

7.090 

7 

14  46  59.86 

9.3009 

10  42  17.0 

11.319 

7 

16  42    2.01 

9.4907 

18  13    0.8 

6.970 

8 

14  49  17.99 

9.3040 

10  53  33.9 

11.959 

8 

16  44  31.55 

9.4941 

18  19  55.4 

6.849 

9 

14  51  36.34 

9.3078 

11    4  47.3 

11.199 

9 

16  47    1.30 

9.4075 

18  26  42.7 

6.797  1 

10 

14  53  54.92 

9.3117 

11  15  57.0 

11.130 

10 

16  49  31.25 

9J>008 

18  33  22.7 

6.005  I 

11 

14  56  13.74 

9.3156 

11  27    2.9 

WMSI 

11 

16  52    1.39 

9J»040 

18  39  55.3 

6.481 

12 

14  58  32.79 

9.3195 

11  38    5.0 

11.003 

12 

16  54  31.73 

9.5079 

18  46  20.4 

6.356 

13 

15    0  52.08 

9.3934 

11  49    a2 

10.937 

13 

16  57    2.26 

9.5103 

18  52  38.0 

6.930 

14 

15    3  11.60 

9.3973 

11  59  57.4  J 

10.868 

14 

16  59  32.97 

9.5133 

18  58  48.0 

6.103 

15 

15    5  31.36 

9.3313 

12  10  47.4 

10.790 

15 

17    2    3.86 

9.5163 

19    4  .50.4 

5.976 

16 

15    7  51.36 

9.3354 

12  21  33.3 

10.730 

16 

17    4  34.93 

9.5193 

19  10  45.1 

5.847 

17 

15  10  11.61 

9.3395 

12  32  15.0 

10.658 

17 

17    7    6.18 

9.5999 

19  16  32.0 

5.717 

18 

15  12  32.10 

9.3435 

12  42  52.3 

10.585 

18 

17    9  37.60 

9.9950 

19  22  11.2 

5^87 

19 

15  14  52.83 

9.3476 

12  5:3  25.2 

10.511 

19 

17  12    9.18 

9JKrn 

19  27  42.5 

5.456 

20 

15  17  13.81 

9.3517 

13    3  53.6 

10.436 

20 

17  14  40.92 

9J(303 

19  33    5.9 

5.394 

21 

15  19  3.5.03 

9.3557 

13  14  17.5 

10.359 

21 

17  17  12.81 

9.5398 

19  38  21.3 

5.101 

22 

15  21  56.50 

9.3596 

13  24  36.7 

10.981 

22 

17  19  44.86 

9.5.353 

19  43  28.8 

5.0S7 

23 

15  24  18.21 

9.3639 

S.13  34  51.2 

10.901 

23 

17  22  17.a5 

9.5377 

S.  19  48  28.2 

4.999 

1 

WEE 

>NBSD 

AY  18. 

F] 

aiDAi 

^  20. 

0 

15  26  40.17 

9.3681 

S.  13  45    0.8 

10.119 

0 

17  24  49.38 

9.5399 

S.19  53  19.5 

4.787 

1 

15  29    2.38 

9.3799 

13  55    5.5 

10.037 

1 

17  27  21.84 

9.5491 

19  58    2.6 

4.651 

2 

15  31  24.84 

9.3764 

14    5    5.3 

9.954 

2 

17  29  54.44 

9.5443 

20    2  37.6 

4.515 

3 

15  33  47.55 

9.3805 

14  15    0.0 

9.868 

3 

17  32  27.16 

9.5463 

20    7    4.4 

4J77 

4 

15  36  10.50 

9.3846 

14  24  49.5 

9.789 

4 

17  35    0.00 

9.5489 

20  11  22.9 

4.939 

5 

15  38  33.70 

9.3887 

14  34  3:3.9 

9.696 

5 

17  37  32.95 

9.5501 

20  15  33.1 

4.100 

6 

15  40  57.15 

9.3999 

14  44  13.0 

9.607 

6 

17  40    6.01 

9.5518 

20  19  34.9 

3.061   1 

7 

15  43  20.85 

9.3971 

14  53  46.7 

9.516 

7 

17  42  39.17 

9.5535 

20  23  28.4 

3.829 

8 

15  45  44.80 

9.4019 

15    3  14.9 

9.493 

8 

17  45  12.43 

9.5551 

20  27  13.5 

3.661 

9 

15  48    9.00 

3.4054 

15  12  37.5 

9.330 

9 

17  47  4.5.78 

9.5565 

20  30  50.1 

3.540 

10 

15  50  33.45 

9.4095 

15  21  54.5 

9.237 

10 

17  50  19.21 

9.5578 

20  34  18.3 

3.399 

]1 

15  52  58.14 

9.4136 

15  31     5.9 

9.149 

11 

17  52  52.72 

9.5591 

20  37  38.0 

3.957 

12 

15  55  23.08 

9.4177 

15  40  11.5 

9.045 

12 

17  55  26.31 

2.5603 

20  40  49.1 

3.114 

13 

15  57  48.27 

9.4918 

15  49  11.3 

8.947 

13 

17  57  59.9(5 

9.5613 

20  43  51.7 

9.971 

14 

16    0  13.70 

9.4958 

15  58    5.1 

8.847 

14 

18    0  a3.67 

9.5699 

20  46  45.7 

9.898  1 

15 

16    2  39.37 

9.4998 

16    6  52.9 

8.746 

15 

18    3    7.43 

9.5631 

20  49  31.1 

9.685 

16 

16    5    5.28 

3.4339 

16  15  34.6 

8.644 

16 

18    5  41.24 

3.5638 

20  .52    7.9 

9.549 

17 

16    7  31.44 

9.4380 

16  24  10.2 

8.541 

17 

18    8  15.09 

9.5645 

20  54  36.1  , 

9.398 

18 

16    9  57.84 

9.4490 

16  32  39.5 

8.436 

18 

18  10  48.98 

9.5650 

20  .56  55.6  1 

9.953 

19 

16  12  24.48 

9.4459 

16  41     2.5 

8.331 

19 

18  13  22.89 

2.5654 

20  .59    6.4  1 

9.108 

20 

16  14  51.35 

9.4498 

16  49  19.2 

8.994 

20 

18  15  56.82 

2.5657 

21     1     8.5  1 

1.963 

21 

16  17  18.46 

9.4537 

16  57  29.4 

6.115 

21 

18  18  30.77 

s-ssTja 

21     3    2.0 

1.819 

22 

16  19  4.5.80 

2.4576 

17    5  a3.o 

8.006 

22 

18  21     4.72 

2.56'>9 

21     4  46.8  , 

1.673 

23 

16  22  13.37 

9.4615 

17  13  30.1 

7.896 

2:) 

18  2:?  38.68 

9.5659 

21     6  22.8 

1.587 

24 

16  24  41.18 

9.4654 

S.  17  21  20.5 

7.784 

24 

18  2()  12.6;j 

9.5657 

S.2I     7  50.1  1 

1.389  1 

• 

" '  ~       ■■ — 

-  - 

- 

-     —       
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoeDsion. 

DUE  for 
1  Minnte. 

D«clinatloD. 

Diff.for 
1  Minnte. 

Hour. 

Right  AaoeoBion. 

Dlftfor 
1  Minute. 

Declination. 

Dili:  for 
1  Minute. 

SAl 

:Tmi>A 

lY  21. 

MONDAY  23. 

( 

h     m      B 

B 

O           t         $1 

1$ 

h     til      8 

B 

0      /     i» 

1/ 

0  : 

18  2«  12.63 

9Jita7 

S.21    7  50.1 

1.389 

0 

20  27    7.95 

9.4359 

S.19  31  49.4 

5.l.^5 

I  1 

18  28  4a.57 

9J655 

21     9    8.7 

1.937 

1 

20  29  33.92 

9.4304 

19  26  :^.6 

5.979 

2 

18  31  20.40 

9.5651 

21   10  18.6 

1.099 

2 

20  31  59.60 

9.4996 

19  21   16.8 

5.388 

3 

18  ^i  54.38 

2.5646 

21   11  19.7 

0.046 

3 

20  .34  24.99 

9.4907 

19  15  50.0 

6.504 

4 

18  36  28.24 

9Ji640 

21  12  12.1 

0.801 

4 

20  36  50.08 

9.4157 

19  10  16.3 

5.618  1 

5 

18  3J)    2.06 

3.5634 

21  12  55.8 

0.655 

5 

20  39  14.87 

9.4107 

19    4  35.8 

5.731 

6 

18  41  35.84 

9J»J6 

21   13  30.7 

0.509 

6 

20  41  39.36 

9.4056 

18  58  48.6 

5.849 

7 

18  44    9.57 

9.5616 

21  13  56.9 

0.365 

7 

20  44    3..54 

9.4004 

18  52  54.7 

5.059 

8 

18  46  43.2:) 

9.5604 

21  14  14.5 

0.991 

8 

20  46  27.41 

9.3953 

18  A^  54.3 

6.061 

;  9 

18  49  16.82 

9.5599 

21   14  23.4 

-  0.076 

9 

20  48  50.98 

9.3901 

18  40  47.4 

6.169 

10 

18  51  50.34 

9.5581 

21  14  23.6 

+  0.069 

10 

20  51   14.23 

9.3848 

18  34  34.0 

6.976   - 

11 

18  .54  23.79 

9.5568 

21  14  15.1 

0.914 

11 

20  53  37.16 

9.3795 

18  28  14.3 

6.381    '• 

1    12 

.     18  56  .57.15 

9JUV.)3 

21   13  .57.9 

0.358 

12 

20  55  59.77 

9.3749 

18  21  48.3 

6.486  • 

13 

f    18  59  ;K).42 

9.5536 

21   13  32.1 

0.509 

13 

20  58  2;>.06 

«i.uOOo 

18  15  16.0 

6.589 

14 

,    19    2    3.58 

9.5518 

21   12  57.7 

0.646 

14 

21     0  44.03 

9.3635 

18    8  37.6 

6.691 

15 

:    19    4  3(>.6:S 

9.5499 

21   22  14.6 

0.789 

15 

21     3    .5.68 

9.3581 

18    1  53.1 

6.799 

16 

19    7    9.57 

9.5481 

21   11  23.0 

0.939 

16 

21     5  27.00 

9.3596 

17  55    2.5 

6.809 

17 

19    9  42.40 

9.5461 

21   10  22.8 

1.074 

17 

21     7  47.99 

9.3479 

17  48    (i.O 

6.990 

18 

19  12  15.10 

9.5439 

21     9  14.1 

1.916 

18 

21    10    8.66 

9.3417 

17  41     3.7 

7.087  ! 

19 

19  14  47,66 

9.5416 

21     7  56.9 

1.357 

19 

21   12  29-00 

9.3369 

17  .33  .55.6 

7.183  ; 

1  20 

19  17  20.01* 

9.5.199 

21     6  31.2 

1.499 

20 

21   14  49.00 

9.3306 

17  26  41.7 

1.978  1 

21 

19  19  .52.37 

9.5367 

21     4  57.0 

1.640 

21 

21   17    8.67 

9.3950 

17  19  22.2 

7.379 

22 

19  22  24.50 

9.5349 

21     3  14.4 

1.780 

22 

21   19  28.00 

9.3194 

17  11  .57.1 

7.464 

23 

19  24  5(5.47 

9.5315 

8.21     1  23.4 

1.919 

23 

21  21  47.00 

9.3139 

8. 17    4  26.5 

7.555 

SI 

JNDA1 

f  22. 

TCT 

ESDA 

Y  24. 

0 

19  27  28.28 

9.5987 

S.20  .59  24.1 

9.057 

0 

21  24    5.67 

9.3083 

3.16  56  .50.5 

7.644 

1 

19  29  59.92 

9.5958 

20  57  16.5 

9.196 

1 

21  26  24.00 

9.3097 

16  49    9.2 

7.739   , 

2 

19  32  31.38 

9.5998 

20  55    0  6 

9.334 

2 

21  28  41.99 

9.9971 

16  41  22.6 

7.820 

3 

19  35    2.65 

9.5197 

20  52  3(1.4 

9.479 

3 

21  30  59.(55 

9.9915 

16  33  30.8 

7.906 

4 

19  37  a3.74 

9.5166 

20  50    4.0 

9.608 

4 

21  a3  16.97 

9.9858 

16  25  33.9 

7.991 

5 

19  40    4.64 

9.5139 

20  47  2:3.5 

9.743 

5 

21  35  a3.95 

9.9809 

16  17  31.9 

8.074 

6 

19  42  a5.33 

9.5098 

20  44  34.9 

9.878 

6 

21  37  .50.59 

9.9745 

16    9  25.0 

8.156   ; 

7 

19  45    5.82 

9J)064 

20  41  38.S 

3.019 

7 

21  40    ().89 

9.9689 

16     1    13.2 

8.237    ' 

8 

19  47  36.10 

9.5099 

20  38  33.5 

3.145 

8 

21  42  22.86 

2.2633 

15  52  56.6 

8.317   \ 

9 

19  50    6.17 

9.4993 

20  35  20.8 

3.977 

9 

21  44  38.49 

2.2577 

15  44  a5.2 

8.395  1 

10 

19  52  3().02 

9.4956 

20  32    0.2 

3.409 

10 

21  46  53.78 

2.2590 

15  36    9.2 

8.472  * 

11 

i     19  .55    5.64 

9.4917 

20  28  31.7 

3.540 

11 

21  49    8.73 

2.9464 

15  27  38.6 

6.548 

12 

19  .57  35.02 

9.4877 

20  24  55.4 

3.670 

12 

21  51  23.35 

9.2408 

15  19    3.4 

8.62:3 

•  13 

20    0    4.17 

9.4838 

20  21   11.3 

3.799 

13 

21  53  37.63 

9.2352 

15  10  23.8 

8.697 

14 

20    2  3:).08 

9.4798 

20  17  19.5 

3.997 

14 

21  55  51.58 

9.2297 

15     1  39.8 

8.768 

15 

;    20    5     1.75 

9.4757 

20  13  20.0 

4.055 

15 

21  58    .5.19 

2.2241 

14  .52  51.6 

8.838 

16 

20    7  30.16 

9.4714 

20    9  12.9 

4.161 

16 

22    0  18.47 

2.21  b5 

14  43  .59.2 

8.008 

17 

20    9  58.32 

9.4671 

20    4  58.3 

4.306 

17 

22    2  31.41 

9.9199 

14  35    2.6 

8.977 

18 

20  12  26.22 

9.4698 

20    0  36.2 

4.431 

18 

22    4  44.02 

9.2074 

14  26     1.9 

9.045 

19 

20  14  5.3.86 

9.4584 

19  5()    6.0 

4.555 

19 

22    6  56.30 

9.2019 

14   16  .57.2 

9  111 

20 

20  17  21.23 

9  4539 

19  51  29.6 

4.677 

20 

22    9    8.25 

9.1964 

14    7  48.6 

9.175 

21 

20  19  48..33 

9.4493 

19  46  4.5.4 

4.798 

21 

22  11   19.87 

9.1910 

13  58  36.2 

9.238 

1 

1  22 

20  22  1.5.15 

9.4447 

19  41  53.9 

4.918 

22 

22  13  31.17 

9.1896 

13  49  20.0 

9.301 

1  23 

20  24  41.69 

9.4400 

19  36  .55.2 

5.037 

23 

22  15  42.14 

9.1801 

13  40    0.1 

9.369 

!  24 

20  27    7.95 

9.43S9 

S.  19  31  49.4 

5.155 

24 

22  17  52.78 

9.1747 

8.13  30  36.5 

9.499 

120 
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XI. 


• 

GEBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsceiiBioii. 

• 

DiAfor 
1  Minute. 

DMUnatlan. 

-DHL  tor 
IMinnte. 

Hoar. 

Bight  Ascension. 

Difllfor 
IMinnte. 

Declination. 

1 

Diftfiv 
1  Minnte. 

WEI 

>:NEm) 

AY  26. 

FRIDAY  27. 

1 

h     m      8 

8 

O          /          // 

II 

h    m     8 

s 

O          1         II 

1 

0 

22  17  52.78 

2.1747 

8.13  30  96.5 

9.499 

0 

23  56  45.46 

1.9631 

8.  5  10  11.3 

11.049  i 

1 

22  20    3.10 

3.1693 

13  21     9.4 

9.481 

1 

23  58  43.15 

1.9590 

4  59    8.5 

11.068 

2 

22  22  13.10 

3.1640 

13  11  38.8 

9.530 

2 

0    0  40.65 

1.9568 

4  48    5.1 

11.069 

3 

22  24  -22.78 

3.1567 

13    2    4.7 

0.506 

3 

0    2  37.96 

\M3n 

4  37     1.1 

11.071 

4 

22  2H  32.14 

8.1534 

12  52  27.3 

0.651 

4 

0    4  35.09 

1.0507 

4  25  56.6 

11.079  ' 

5 

22  28  41.19 

9.1489 

12  42  46.6 

0.706 

5 

0    6  32.04 

1.0478 

4  14  51.6 

11.087 

6 

22  30  49.92 

3.1499 

12  33    2.7 

0.758 

6 

0    8  28.82 

1.0440 

4    3  46.2 

11.093 

7 

22  32  58.34 

9.1377 

12  23  15.6 

0.810 

7 

0  10  25.43 

1.0491 

3  52  40.4 

11.009 

6 

22  35    6.45 

9.1396 

12  13  25.5 

0.860 

8 

0  12  21.87 

1.0303 

3  41  34.3 

11.104 

9 

22  37  14.25 

9.1974 

12    3  32.4 

0.010 

9 

0  14  18.14 

1.9366 

3  30  27.9 

1 1.109 

10 

22  39  21.74 

9.1S93 

1 1  .53  36.3 

0.058 

10 

0  16  14.26 

1.0340 

3  19  21.2 

11.119 

n 

22  41  28.93 

9.1173 

1 1  43  37.4 

10.005 

11 

0  18  10.22 

1.0313 

3    8  14.4 

11.115 

12 

22  43  35.82 

9.1193 

1 1  as  35.7 

10.059 

12 

0  20    6,02 

1.0987 

2  57    7.4 

11. 117 

13 

22  45  42.41 

9.1073 

11  2;^  31.2 

10.097 

13 

0  22     1.67 

1.9963 

2  46    0.3 

11.110 

14 

22  47  48.70 

9.1094 

11   13  24.1 

10.140 

14 

0  23  57.18 

1.9930 

2  34  53.1 

11.190 

15 

22  49  54.70 

9.0975 

11     3  14.4 

10.183 

15 

0  25  52.54 

1.0S15 

2  23  45.9 

11.190 

Ifi 

22  52    0.40 

9.0997 

10  53    2.1 

10.996 

16 

0  27  47.76 

1.0193 

2  12  38.7 

11.110 

17 

22  54    5.82 

9.0879 

10  42  47.3 

10.967 

17 

0  29  42.85 

1.0171 

2    1  31.6 

11.118 

18 

22  5G  10.95 

9.0831 

10  32  30.1 

10.306 

18 

0  31  37.81 

1.0149 

1  .50  24.6 

11.116 

19 

22  58  15.79 

9.0783 

10  22  10.6 

10.344 

19 

0  33  32.63 

1.9197 

1  39  17.7 

11.113 

20 

23    0  20.35 

9.0W7 

10  11  48.8 

10.389 

20 

0  35  27.33 

1.9107 

1  28  11.1 

11.100 

21 

23    2  24.63 

9.0681 

10     1  24.7 

10.419 

21 

0  37  21.91 

1.9087 

1   17    4.7 

11.106 

22 

23    4  28.64 

9.0645 

9  50  58.5 

10.454 

22 

0  39  16.37 

1.9067 

1    5  58.5 

11.100 

23 

23    6  32.37 
THl 

9.0590 

JRSBI 

8.  9  40  30.2 
LY  26. 

10.488 

23 

0  41  10.71 
SAT 

1.0047 

8.  0  54  52.7 
lY  28. 

11.004 

0 

23    8  35.83 

9.0554 

S.  9  29  .59.9 

10.599 

0 

0  43    4.94 

1.9090 

S.  0  43  47.2 

11.088 

1 

23  10  39.02 

9.0510 

9  19  27.6 

10.554 

1 

0  44  ,59.06 

1.0019 

0  32  42.1 

11.081 

2 

23  12  41.95 

3.0497 

9    8  53.4 

10.586 

2 

0  46  53.08 

1.8905 

0  21  37.5 

11.073 

3 

23  14  44.62 

9.0493 

8  58  17.3 

10.617 

3 

0  48  47.00 

1.8078 

8.  0  10  .33.3 

11.066 

4 

23  16  47.03 

9.0380 

8  47  39.4 

10.646 

4 

0  50  40.82 

1.8969 

N.  0    0  30.4 

11.057 

5 

23  18  49.18 

9.0337 

8  36  59.8 

10.674 

5 

0  52  34.54 

1.8946 

0  11  33.5 

11.047 

6 

23  20  51.07 

9.0995 

8  26  18.5 

10.709 

6 

0  54  28.17 

1.8939 

0  22  .36.0 

11.037 

7 

23  22  52.72 

3.0954 

8  15  35.6 

10.798 

7 

0  56  21.72 

1.8918 

0  33  37.9 

11.097 

8 

23  24  54.12 

9.0913 

8    4  51.1 

10.754 

8 

0  58  15.19 

1.8904 

0  44  39.2 

11.016  1 

9 

23  26  55.27 

9.0179 

7  54    5.1 

10.778 

9 

1     0    8.57 

1.8891 

0  55  39.8 

11.003 

10 

23  28  56.18 

9.0139 

7  43  17.7 

10.809 

10 

1     2    1.88 

1.8878 

1     6  39.6 

10.090 

11 

23  30  .56.86 

9.0093 

7  32  28.8 

10.896 

11 

1     3  5.5.11 

1.8866 

1   17  38.6 

10.977 

12 

23  32  57.30 

9.0054 

7  21  .38,6 

10.847 

12 

1     5  48.27 

1.8855 

1  28  36.8 

10.963  ; 

13 

23  34  57.51 

9.0016 

7  10  47.2 

10.868 

13 

1     7  41.37 

1.8845 

1  39  34.1 

10.948 

14 

23  36  57.49 

1.9978 

6  59  54.5 

10.888 

14 

1     9  34.41 

1.8835 

1  .50  30.5 

10.933  1 

15 

23  38  57.24 

1.9940 

6  49    0.6 

10.907 

15 

1  11  27.39 

1.8825 

2     1  26.1 

10,918 

16 

23  40  56.77 

1.9904 

6  38    5.6 

10.996 

16 

1  13  20.31 

1.8815 

2  12  20.7 

10.909 

17 

23  42  56.09 

1.9868 

6  27    9.5 

10.943 

17 

1  15  13.17 

1.8806 

2  23  14.3 

10.884 

18 

23  44  55.19 

1.9839 

6  16  12.4 

10.960 

18 

1  17    .5.98 

1.8796 

2  34    6.8 

10.867 

19 

23  46  54.08 

1.9797 

6    5  14.3 

10.976 

19 

1   18  .58.75 

1.8791 

2  44  58.3 

10.840 

20 

23  48  52.76 

1.9769 

5  54  15.3 

10.990 

20 

1  20  51.48 

1.8785 

2  55  48.7 

10.830 

21 

23  .50  51.23 

1.9799 

5  43  15.5 

11.003 

21 

1  22  44.17 

1.8779 

3    6  37.9 

10.811 

22 

23  52  49.50 

1.9696 

5  32  14.9 

11.017 

22 

1  24  36.83 

1.8774 

3  17  26.0 

10.701 

23 

23  54  47.58 

1.9663 

5  21  13.5 

11.030 

23 

1  26  29.46 

1.8768 

3  28  12.8 

10.770 

24 

23  56  45.46 

1.9631 

8.  5  10  11.3 

11.049 

24 

1  28  22.05 

1.8763 

N.  3  38  58.4 

10.740 

JULY,   1888. 
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GBBENWIOH  MEAliT  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Diftfor 
IHinnte. 

DeoUnAtloii. 

Dltllfor 
IMinato. 

Hour. 

Right  AsoenBlon. 

Dili:  for 
1  Minute 

Dedinatioii. 

DifCfor 
IHimite. 

81] 

LNDAl 

:  29. 

TUESDAY  81. 

h     m      8 

8 

O   ^    1       ^1* 

II 

b     in       8 

A                               O           f           /I 

1/ 

0 

1  28  22.05 

1.6763 

N.  3  38  58.4 

10.749 

0 

2  58  56.48 

1.9170 

N.ll  40    5.0 

9.084 

1 

1  30  14.62 

1.8760 

3  49  42.7 

10.798 

] 

3    0  51.56 

1.9I9I 

11  49    8.6 

9.036 

2 

1  32    7.17 

1.8757 

4    0  25.7 

10.706 

2 

3    2  46.77 

1.9919 

11  58    9.3 

8.087 

3 

1  33  59.70 

1.8754 

4  11    7.4 

10US63 

3 

3    4  42.10 

I.9i£i3 

12    7    7.0 

8.037 

4 

1  35  52.22 

1.8751 

4  21  47.7 

10.660 

4 

3    6  37..56 

1.9954 

12  16    1.7 

8.887 

5 

1  37  44.72 

1.8749 

4  32  26.6 

10.636 

5 

3    8  33.15 

1.9976 

12  24  .53.4 

a837 

6 

1  39  37.21 

1.8748 

4  43    4.0 

10.611 

6 

3  10  28.88 

1.9999 

12  33  42.1 

8.786 

7 

1  41  29.70 

1.8748 

4  53  39.9 

10.586 

7 

3  12  24.74 

1.9399 

12  42  27.7 

8.7J4 

8 

1  43  22.19 

1.8748 

5    4  14.3 

10.561 

8 

3  14  20.74 

1.9345 

12  51  10.1 

8.681 

9 

1  45  14.67 

13748 

5  14  47.2 

10.535 

9 

3  16  16.88 

1.9368 

12  59  49.4 

8.698 

10 

1  47    7.16 

1.8740 

5  25  18.5 

10.508 

10 

3  18  13.16 

1.9999 

13    8  25.5 

8.575 

11 

1  48  59.66 

1.8751 

5  35  48.2 

10.481 

11 

3  20    9.59 

1.9417 

13  16  58.4 

6.591 

12 

1  50  52.18 

1.8754 

5  46  16.2 

10.453 

12 

3  22    6.16 

1.9441       13  25  28.0 

8.466 

13 

I  52  44.71 

1.8757 

5  56  42.5 

10.494 

13 

3  24    2.88 

1.9466 

1     13  Ji3  54.3 

8.411 

14 

1  54  37.46 

1.6760 

6    7    7.1 

10.396 

14 

3  25  59.76 

1.9499 

13  42  17.3 

8.355 

15 

1  56  29.83 

1.6763- 

6  17  30.0 

10.367 

15 

3  27  56.79 

1.9617       13  50  36.9 

8.998 

16 

1  58  22.42 

1.8767 

6  27  51.  i 

10.336 

16 

3  29  5,3.97 

1.0543 

13  58  53.1 

8J241 

17 

2    0  15.03 

i.8ni 

6  38  10.3 

10.305 

17 

3  31  51.31 

1.0570 

14    7    5.8 

8.163 

18 

2  ii  isa 

1.8777 

<i  48  27.7 

10.974 

18 

3  33  48.81 

I.0S97  1      14    15   15.1 

8.196 

19 

2    4    0.35 

1.6783 

6  58  43.2 

10.943 

19 

3  35  46.47 

1.9094       14  23  20.9 

8.067 

20 

2    5  53.07 

1.8700 

7    8  56.8 

10.911 

20 

3  37  44.30 

1J669  1     14  31  2;il 

8.007 

21 

2    7  45.83 

1.8797 

7  19    8.5 

10.178 

21 

3  39  42.29 

1.9670 

14  39  21.7 

7.947 

22 

2    9  38.63 

1.8804 

7  29  18.2 

10.144 

22 

3  41  40.45 

1.9707 

14  47  16.7 

7.886 

23 

2  11  31.48 

1.8819 

N.  7  39  25.8 

10.110 

23 

3  43  38.78 

I.973S  iN.14  55    8.0 

7004 

M( 

)NDA^ 

I  30. 

VVBDNBS 

DAY,  AUGUST  ] 

I. 

0 

1 

2  13  24.38 
2  15  17.33 

1.6891 
1.8830 

N.  7  49  31.4 
7  59  34.9 

10.076 
10.041 

0 

3  45  37.27 

1.9764  1N.15    2  55.6 

7.789 

2 

2  17  10.34 

1.8839 

8    9  36.3 

10.006 

3 

2  19    3.40 

1.8849 

8  19  35.6 

9.970 

4 

2  20  56.53 

1.8R60 

8  29  32.7 

9.933 

5 

2  22  49.72 

1.6871 

8  39  27.5 

9.895 

PHASES 

OP  THE  MOON. 

6 

2  24  42.98 

1.6689 

8  49  20.1 

9.857 

7 

2  26  36.31 

1.6894 

1      8  59  10.4 

9.819 

8 

2  28  29.71 

1.8907 

j      9    8  58.4 

9.781 

d        h 

tn 

9 

2  30  23.19 

1.89-30 

1      9  18  44.1 

9.749 

i 

1  New  Moon. 

.     .  July       8     18 

mMA 

16.6 

10 

2  32  16.75 

1.8933 

9  28  27.4 

9.709 

^ 

11 

2  34  10.:i9 

1.8947 

9  38    8.3 

9.661 

« 

])  First  Quarte 

sr.    .    .    .    16      0 

12.8 

12 

2  36    4.11 

1.8961 

9  47  46.7 

9.690 

( 

3  Full  Moon  . 

....    22    17    - 

45.1 

13 
14 

2  37  57.92 
2  39  51.83 

1.6976 
1.8999 

9  57  22.7 
10    6  56.1 

9.578 
9.536 

< 

Z  Last  Qiiarte 

r  ....    30      8    ! 

29.6 

15 
16 

2  41  45.83 
2  43  39.J)2 

1.9008 
1.9094 

10  16  27.0 
10  25  ,55.3 

9.493 
9.450 

17 

2  45  34.1 1 

1.9041 

10  35  21.0 

0.407 

d      h 

18 

2  47  28.41 

1.9058 

10  44  44.1 

9..'W9 

< 

I  Apogee  .    . 

.    .  July      3    12.1 

19 
'  20 

2  49  22.81 
2  51   17.32 

1.9076 
1.9004 

10  54    4.5 

11  3  22.2 

9.317 
9.979 

{ 

£   Perigee  .    . 

....    19      5.0 

'21 

2  53  11.94 

1.9113 

11  12  37.1 

9.995 

{ 

I   Apogee  .    . 

....    31      6.0 

:  22 

2  55    6.67 

1.9139 

11  21  49.2 

9.178 

23 

2  57     1.52 

1.9151 

11  30  58.5 

9.131 

|24 

2  58  56.48 

1.9170 

N.ll  40    5.0 

9.084 

J 
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XIIL 


OBEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 
of 

Diff. 

Ul^- 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 
Diff. 

IXh. 

P.  L. 

of 
Diff. 

0           f        II 

o         /       // 

O             1           H 

O          f        /i 

1 

a  Aqiiilce 

W. 

78  17  21 

3633 

79  35  30 

3695 

80  53  37 

3698 

82  11  41 

3630 

Fomalhaut 

W. 

43  17  59 

3506 

44  38  14 

3490 

45  58  49 

3473 

47  19  43 

3450 

a  Pegasi 

W. 

32  32    8 

4665 

33  33  37 

4546 

34  36  49 

4439 

35  41  a5 

4345 

1 

Aldebaran 

E. 

.54  12  40 

3013 

52  42  43 

3090 

51   12  55 

3097 

49  43  16 

9034 

! 

Sun 

E. 

86  14  53 

3371 

84  52    3 

3379 

83  29  23 

3387 

82    6  52 

3394 

2 

a  Aquilse 

W. 

88  41  20 

3646 

89  59    5 

3649 

91  16  46 

3653 

92  34  23 

3658 

Fomalhaut 

W. 

54    7  44 

3405 

55  29  55 

3397 

56  52  15 

3389 

58  14  44 

3389 

a  PeguBi 

W. 

41  24  12 

4006 

42  35  44 

3959 

43  48    4 

3916 

45    1     8 

3875 

Aldebaran 

E. 

42  16  55 

3060 

40  47  57 

3065 

39  19    4 

3069 

37  50  16 

3079 

Sow 

E. 

75  16    7 

3493 

73  54  16 

3497 

72  32  30 

3431 

71  10  48 

3433 

3 

Fomalhaut 

W. 

65    9    5 

3351 

66  32  18 

3345 

67  55  38 

3338 

69  19    5 

.'»39 

u  Pesasi 
Aldebaran 

W. 

51  15  41 

3719 

52  32    8 

3094 

53  49     1 

3671 

55    6  19 

9649 

E. 

30  27    3 

3081 

28  58  30 

3089 

27  29  58 

3089 

26    1  26 

9089 

Suw 

E. 

64  22  ,59 

3449 

63     1  30 

3449 

61  40    1 

3443 

60  18  33 

9449 

4 

Fomalhaut 

W. 

76  17  56 

3306 

77  42    1 

3300 

79    6  13 

3994 

80  30  32 

3988 

a  Pegasi 

W. 

61  38  11 

3558 

62  57  31 

3543 

64  17    8 

3597 

65  37    2 

3513 

Sun 

E. 

53  30  50 

3439 

52    9  10 

3430 

50  47  27 

3495 

49  25  39 

3499 

5 

Fomalhaut 

W. 

87  33  44 

3958 

88  58  43 

3954 

90  23  48 

3948 

91  49    0 

3949 

a  Pegaai 

W. 

72  20  21 

3448 

73  41  43 

3436 

75    3  19 

3495 

76  25    7 

3414 

a  Arietis 

w. 

29    4  42 

3746 

30  20  40 

3660 

31  37  48 

3891 

32  56    0 

3568 

Sun 

E. 

42  35  27 

3397 

41  13    7 

3391 

39  50  40 

3385 

38  28    6 

3379 

6 

Fomalhaut 

W. 

98  56  41 

3915 

100  22  32 

3909 

101  48  30 

3904 

103  14  34 

3199 

1 

a  Pegasi 
a  Arietis 

W. 

83  17  12 

3363 

84  40  11 

3353 

86    3  21 

3345 

87  26  41 

3335 

1 
1 

W. 

39  39  42 

3379 

41    2  31 

3340 

42  25  56 

3313 

43  49  53 

3987 

1 
1 

Sun 

E. 

31  33  20 

3343 

30    9  58 

3334 

28  46  26 

3396 

27  22  45 

3319 

10 

Sun 

w. 

14  3:^    7 

3040 

16    2  30 

3098 

17  32    8 

3016 

19    2     1 

3005 

p 

Spica 

E, 

79  10    3 

9731 

77  34    4 

9799 

75  57  54 

9713 

74  21  32 

9706 

Mars 

E. 

81  20  26 

9873 

79  47  33 

9864 

78  14  28 

9855 

76  41  12 

9846 

i 

Jupiter 

E. 

113  37  22 

9693 

112    0  a*} 

9684 

110  23  31 

9675 

108  46  17 

9665 

11 

Sun 

W. 

26  34  48 

2953 

28    6    0 

9943 

29  37  24 

9933 

31     9     1 

9993 

1 

Spicu 

E. 

66  16  55 

9664 

64  39  27 

9657 

63     1  49 

9650 

61  24    2 

9643 

i 

Mars 

E. 

68  52    2 

9604 

67  17  39 

9796 

a5  43    6 

9788 

64    8  22 

9779 

Jupiter 

E. 

100  37    2 

9691 

98  58  35 

9619 

97  19  56 

9603 

95  41     5 

9594 

1 

An  tares 

E. 

112  10    5 

9681 

110  32  59 

3670 

108  55  39 

9660 

107  18    6 

9651 

1  '^ 

Sun 

W. 

38  50    9 

2876 

40  22  58 

9867 

41  55  59 

9858 

43  29  12 

9849 

i 

Spica 

E. 

53  12  42 

2600 

51  a3  59 

9604 

49  55    9 

9599 

48  16  12 

9593  i 

1 

Mars 

E. 

56  12  10 

9743 

54  36  27 

9736 

53    0  35 

9729 

51  24  34 

9793 

1 
I 

Jupiter 

E. 

87  2:^  55 

2553 

85  43  55 

9544 

84    3  43 

9536 

82  23  20 

9599 

1 

An  tares 

E. 

99    7  10 

9604 

97  28  21 

9596 

95  49  21 

9588 

94  10    9 

9579 

13 

Sun 

W. 

51  18    8 

9805 

52  52  29 

9796 

54  27    2 

9788 

56     1  46 

9779 

Regulus 

W. 

14  42  12 

9596 

16  22  49 

9510 

18    3  48 

9497 

19  45    5 

9485 

Spica 

E. 

39  59  58 

9577 

38  20  31 

9576 

36  41    3 

9576 

35     1  35 

9577 

Mars 

E. 

43  22  30 

9605 

41  45  44 

9699 

40    8  53 

9688 

38  31  57 

9684 

XIV. 
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GBEENWIOH  MEAN  TIME. 

- 

LUNAR  DISTANCES 

S. 

♦-ja 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

X.\^' 

P.L. 

of 

Diff. 

xvinii. 

P.L. 

of 

Diff. 

xxii». 

• 

P.L. 

of 

Diff. 

1 

rx  Aquilie 

W. 

O          1        II 

a3  29  43 

3633 

0           /        /' 

84  47  42 

3635 

O          /        10 

86    5  3d 

3638 

O           1        n 

87  23  31 

3649 

i  Fomalhaut 

•  W. 

48  40  M 

3446 

50    2  17 

3435 

51  23  54 

3494 

52  45  43 

3414 

aPegnsi 

VV. 

36  47  46 

4269 

37  55  14 

4187 

39    3  52 

4191 

40  13  :)3 

4069 

i  Aldebaraii 

E. 

48  13  45 

3040 

46  44  22 

3047 

45  15    7 

3059 

43  45  58 

3056  , 

Sun 

E. 

60  44  29 

3400 

79  22  13 

3408 

78    0    5 

3413 

76  38    3 

3418 

Q 

a  Aquilae 

W. 

93  51  55 

3663 

f)5    9  22 

3667 

96  26  44 

3673 

97  44    0 

3677  j 

Fomalhaut 

W. 

59  37  21 

3375 

61     0    6 

3368 

62  22  59 

3369 

63  45  59 

3357 

a  Pegasi 
Aldeiiaran 

W. 

46  14  53 

3838 

47  29  16 

3805 

48  44  13 

3774 

49  59  42 

3746 

E. 

36  21  32 

3074 

34  52  51 

3077 

33  24  13 

3078 

31  55  37 

3080 

Sun 

E. 

69  49    9 

3436 

68  27  33 

3438 

67    6    0 

3440 

65  44  29 

3441  i 

1 

3 

Fomalhaut 

W. 

70  42  39 

3397 

72    6  19 

3399 

73  30    5 

3317 

74  53  57 

1 
3311  1 

cr  Pegasi 

W. 

56  24    0 

3699 

57  42    3 

3610 

59    0  26 

3599 

60  19    9 

3575  1 

Aldebaran 

E. 

24  :i2  55 

3069 

23    4  23 

3082 

21  35  51 

3081 

20    7  18 

3080 

Sun 

E. 

58  57    4 

3440 

57  35  33 

3439 

56  14     1 

3438 

54  52  27 

3435 

4 

Fomalhaut 

W. 

81  54  57 

3389 

83  19  29 

3977 

84  44    7 

3971 

86    8  52 

3966 

a  Pegasi 

W. 

66  57  12 

3490 

68  17  37 

3486 

69  38  17 

3479 

70  59  12 

3460 

Sun 

E. 

48    3  47 

3417 

46  41  50 

3413 

45  19  48 

3408 

43  57  40 

3403 

5 

Fomalhaut 

W. 

93  14  19 

3936 

94  39  45 

3931 

96    5  17 

3995 

97  30  56 

3990  ; 

a  Pegnsi 

W. 

77  47    8 

3403 

79    9  21 

3393 

80  31  46 

3389 

81  54  23 

3379  ! 

a  ArietiR 

W. 

34  15    9 

3591 

35  35  10 

3479 

36  55  58 

3439 

38  17  30 

3404 

Sun 

E. 

37    5  25 

3379 

35  42  36 

3365 

34  19  39 

3358 

32  56  34 

3350 

6 

Fomalhaut 

VV. 

104  40  44 

3195 

106    6  59 

3190 

107  33  20 

3186 

108  59  46 

3183 

1 

a  Pegasi 

W. 

88  50  12 

3396 

90  13  53 

3319 

91  37  43 

3319 

93     1  41 

3305 

a  Arietis 

W. 

45  14  20 

3969 

46  :}9  16 

3938 

48    4  40 

3916 

49  30  30 

3195 

Sun 

E. 

25  58  55 

3310 

24  34  55 

3302 

23  10  46 

3994 

21  46  27 

3985 

10 

Sun 

W. 

20  32    8 

9994 

22    2  28 

2983 

23  33    2 

9973 

25    3  49 

9963 

Spica 

E. 

72  44  59 

9697 

71     8  15 

2688 

(i9  31  19 

9680 

67  54  12 

9679  ; 

Mars 

E. 

75    7  44 

2838 

73  34    5 

2629 

72    0  15 

.     9891 

70  2(»  14 

9819  : 

Jupiter 

E. 

107    8  50 

9656 

105  31    11 

2647 

103  53  20 

9638 

102  15  17 

9699 

1  11 

Sun 

W. 

32  40  51 

9913 

34  12  53 

2904 

35  45    7 

2895 

37  17  32 

9886 

1 
1 

Spica 
Mars 

E. 

59  46    5 

9636 

58    7  59 

9629 

56  29  43 

9691 

54  51    17 

9615 

1 

E. 

62  33  27 

277« 

60  58  22 

2765 

59  23    8 

2757 

57  47  44 

9750  , 

Jupiter 

E. 

94    2    2 

2585 

92  22  47 

2577 

90  43  21 

2569 

89    3  44 

9561  ! 

Antares 

E. 

105  40  20 

2642 

104    2  22 

2632 

102  24  1 1 

9623 

100  45  47 

9613 

12 

Sun 

W. 

45    2  36 

2840 

46  36  12 

2631 

48    9  59 

2822 

49  43  58 

2814  1 

Spiai 
Mars 

E. 

46  37    8 

2.'>89 

44  57  58 

2585 

43  18  42 

2582 

41  39  22 

2579 

E. 

49  48  25 

2717 

48  12    8 

2711 

46  35  43 

2705 

44  59  10 

9700 

I  Jupiter 

E. 

80  42  47 

2520 

79    2    2 

2512 

77  21     6 

2504 

75  39  59 

9497 

t  Antnres 

E. 

92  30  45 

2571 

90  51   10 

2562 

89  11  23 

2554 

87  31  25 

2547 

13     Suif 

W. 

57  36  41 

2771 

59  11  47 

2763 

60  47    4 

2754 

62  22  32 

2745 

RegiiluH 

W. 

21  26  39 

2475 

23    8  28 

2465 

24  50  31 

2455 

26  32  48 

9445 

Spica 

E. 

33  22    8 

2580 

31  42  45 

2585 

30    3  29 

9599 

28  24  23 

9609 

I 

Mars 

E. 

36  54  56 

2682 

35  17  52 

2681 

a3  40  46 

2681 

32    3  40 

2681 

1 

i 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

13 

Name  and  DireotioB 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 

of 
Diff. 

V|h. 

P.L. 

of 
Diff. 

IX^ 

P.L. 

of 

Diff. 

JUPITSR 

E. 

C         «        ft 

73  58  41 

9489 

0          t        II 

72  17  13 

9469 

0         1        If 

70  a5  34 

9474 

6l  53  44 

9467 

An  tares 

E. 

85  51  17 

9539 

• 

84  10  58 

9531 

82  30  28 

9594 

80  49  48 

9516 

14 

Sun 

W. 

63  58  12 

9737 

65  34    3 

9799 

67  10    4 

9791 

68  46  16 

9713 

KegiiluB 

W. 

28  15  18 

9437 

29  58    0 

9498 

31  40  55 

9419 

a3  24    3 

9410 

51ars 

E. 

30  26  35 

9664 

28  49  33 

9668 

27  12  37 

9695 

25  35  50 

9704 

Jupiter 

E. 

60  22    0 

9430 

58  39    8 

9494 

56  56    7 

9417 

55  12  56 

9410 

Aiitares 

E. 

72  23  55 

9481 

70  42  15 

9475 

69    0  26 

9469 

67  18  29 

9463 

15 

Suw 

W. 

76  49  58 

9679 

78  27  15 

9665 

80    4  42 

9657 

81  42  19 

9649 

Reguliis 

W. 

42    2  36 

9371 

43  46  52 

9364 

45  31  19 

9356 

47  15  57 

9348 

Jupiter 

E. 

46  34  38 

9378 

44  50  31 

9379 

43    6  16 

9366 

41  21  53 

9361 

Aiitares 

E. 

58  46  43 

9436 

57    3  59 

9431 

55  21     9 

9498 

53  38  14 

9494 

16 

Sun 

W. 

89  53    0 

9819 

91  31  38 

9606 

93  10  25 

9599 

94  49  22 

9501 

Regulus 

W. 

56    1  46 

9313 

57  47  27 

9307 

59  .33  17 

9300 

61  19  17 

9994 

Jupiter 

E. 

32  38  11 

9340 

30  53  10 

9338 

29    8    6 

9336 

27  22  59 

9335 

Aiitares 

E. 

45    2  3(i 

9415 

43  19  22 

9415 

41  36    9 

9417 

39  52  58 

9419 

17 

Sun 

W. 

103    6  26 

9559 

104  46  17 

9553 

106  26  16 

9548 

108    6  23 

9543 

Regulus 

W. 

70  11  35 

9963 

71  58  29 

9956 

73  45  31 

9959 

75  32  41 

9947 

a  Aqnilee 

E. 

80  17  12 

9871 

78  44  16 

9873 

77  11  23 

9876 

75  38  34 

9889 

18 

Sun 

W. 

116  28  44 

9519 

118    9  31 

9515 

119  50  24 

9511 

121  31  22 

9507 

Regulus 

W. 

84  30  21 

9S35 

86  18  12 

9990 

88    6    9 

8917 

89  54  11 

9914 

Spica 

w. 

31   15  53 

9348 

33    0  42 

9333 

34  45  53 

9390 

36  31  24 

9306 

Mars 

w. 

25  16  16 

9509 

26  57  17 

9489 

28  38  45 

9474 

30  20  35 

9400 

aAquile 

E. 

67  56  51 

9933 

66  25  14 

9949 

64  53  57 

9967 

63  23    3 

9980 

Fomolhaut 

E. 

100  36  14 

9454 

98  53  56 

9448 

97  11  29 

9449 

95  28  54 

9438 

19 

Reffulus 

W. 

98  55  21 

9904 

100  43  43 

9909 

102  32    7 

9901 

104  20  33 

9900 

C3 

Spica 

W. 

45  22  35 

9968 

47    9  21 

9963 

48  56  15 

9959 

50  43  15 

9955 

Mars 

W. 

38  53  48 

9415 

40  37     1 

9410 

42  20  21 

9405 

44    3  48 

9409 

a  Aquilfe 

E. 

55  56  22 

3149 

54  29    3 

3184 

53    2  35 

3939 

51  37    4 

3985 

Foinalhaut 

E. 

86  54  46 

9496 

85  11  49 

9496 

83  28  52 

9497 

81  45  56 

9499 

20 

Spica 

W. 

59  39  12 

3948 

61  26  28 

9949 

63  13  43 

9949 

65    0  57 

9951 

Mars 

W. 

52  41  59 

9394 

54  25  42 

9395 

56    9  24 

9396 

57  53    4 

9398 

Jupiter 

W. 

25  18  44 

9959 

27    5  54 

9948 

28  53  10 

9945 

30  40  30 

9945 

Fomalhaut 

E. 

73  12  17 

2451 

71  29  55 

9458 

69  47  43 

9466 

68    5  42 

9475 

a  Pegasi 

E. 

89    6    2 

9578 

87  26  37 

9581 

85  47  16 

9565 

84    8     1 

9591 

21 

Spica 

W. 

73  .56  12 

9968 

75  42  59 

9979 

77  29  39 

9976 

79  16  11 

9985 

i 

Mars 

W. 

66  30  28 

9417 

68  13  39 

9499 

69  56  43 

9fli 

71  39  40 

9433 

Jupiter 

W. 

39  37    4 

9953 

41  24  13 

9957 

43  11  16 

?209 

44  58  12 

9966 

1 

Antares 

W. 

28  41  20 

9445 

30  23  50 

9430 

32    6  42 

•i417 

33  49  52 

9408 

Fomalhaut 

E. 

59  39  35 

9543 

57  59  22 

9561 

56  19  34 

98a 

54  40  13 

9603 

a  Pegasi 

E. 

75  54  10 

9636 

74  16    4 

9649 

72  38  15 

9681 

71     0  45 

9678 

22 

Spica 

W. 

88    6  20 

9399 

89  51  48 

9331 

91  37    2 

9341 

93  22    2 

9350 

Mars 

W. 

80  11  54 

9479 

81  53  46 

9489 

83  35  25 

9499 

85  16  50 

9509 

Jupiter 

W. 

53  50  41 

9309 

55  36  38 

9310 

57  22  23 

S319 

59    7  55 

8396 

XVI. 
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GREENWICH  MEAN  TIME. 


LUNAH  DISTANCES. 


13 


14 


15 


16 


17 


18 


19 


20 


2\ 


22 


Name  and  Direction 
of  Object. 


Jupiter  £ . 

Antares  E  • 

Sun  W. 

RegiiluR  W. 

Mars  £  • 

JirPITER  £ . 

Antares  £  • 

Sun  W. 

KeguluB  W. 

JUPITSR  £  . 

Antares  £ . 

Suw  W. 

ReguluB  W. 

Jupiter  £ . 

Antares  E . 

Saw  W. 

Regulus  W. 

a  AquiIoB  E  . 

Sun  W. 

Reguliis  W. 

Spica  W. 

Mars  W. 

a  AquiloB  £  . 

Fomalhaut  E . 

Regulus  W. 

Spica  W. 

Mars  W. 

a  AquiloB  £  . 

Fomalhaut  E . 

Spica  W. 

Mars  W. 

Jupiter  W. 

Fomalhaut  E . 

a  Pegasi  E . 

Spica  W. 

Mars  W. 

Jupiter  W. 

Antares  W. 

Fomalhaut  E . 

a  Pegasi  E  . 

Spica  W. 

AlARS  W. 

Jupiter  W. 


Midnight. 


67  11  44 

79  8  57 

70  22  39 
35  7  23 
23  59  15 
53  29  35 

65  36  24 

83  20    7 

49  0  46 
39  37  22 

51  55  14 

96  28  29 
63  5  26 
25  37  51 
38    9  51 

109  46  37 
77  19  59 
74    5  52 

123  12  25 
91  42  17 
38  17  12 
32  2  44 
61  52  36 
93  46  13 

106    9    0 

52  30  21 

45  47  20 

50  12  35 

80  3    2 

66  48    8 

59  36  41 
32  27  51 
66  23  54 
82  28  54 

81  2  33 
73  22  28 

46  45  1 
35  as  15 

53  1  22 
69  23  35 

95  6  48 
86  58    0 

60  53  13 


P.L. 

of 

Diff. 


8460 
SSOO 

9704 
9403 
9717 
9403 
9457 

9649 
S349 
9356 
9491 

9585 
9387 
9337 
9494 

9637 
8949 


9504 
9911 
9998 
9448 
3013 
9434 

9900 
9953 
9399 
3345 
9431 

9953 
9401 
9945 
9487 
9508 

9991 
9440 
9979 
9409 
9097 


9361 
9513 


P.L. 

X\^' 

of 

Difll 

0           1        II 

65  29  34 

9458 

77  27  56 

9509 

71  59  13 

9697 

36  50  54 

9394 

22  22  58 

9736 

51  46    5 

9396 

63  54  10 

9451 

84  58    5 

9635 

50  45  45 

9334 

37  52  44 

9351 

50  12    9 

9416 

98    7  45 

9578 

64  51  45 

9981 

23  52  45 

9340 

36  26  51 

9431 

111  26  59 

9539 

79    7  24 

9937 

72  33  19 

9897 

124  53  32 

9509 

93  30  28 

9908 

40    3  15 

9989 

33  45  10 

9438 

60  22  39 

3039 

92    3  27 

9431 

107  57  27 

9901 

54  17  30 

9951 

47  30  56 

9387 

48  49  15 

3410 

78  20  12 

9435 

68  35  16 

9956 

61  20  15 

9403 

34  15  12 

9945 

64  42  22 

9499 

80  49  56 

9605 

82  48  46 

9998 

75    5    6 

9448 

48  31  41 

9979 

37  16  47 

9397 

51  23    4 

9653 

67  46  48 

9714 

96  51  19 

9379 

88  38  55 

9594 

62  38  17 

9348 

XVIIPi. 


o  /        // 

63  47  13 

75  46  45 

73  35  57 

38  34  37 
20  47  6 
50    2  25 

62  11  48 

86  36  13 
52  30  55 
36    7  59 

48  29    0 

99  47  10 
66  38  13 
22    7  43 

34  44    0 

113  7  28 
80  54  57 
71    0  56 

126  34  43 
95  18  43 
41  49  31 

35  27  51 
58  53  15 
90  20  36 

109  45  53 
56    4  42 

49  14  35 
47  27  10 

76  37  27 

70  22  20 

63  3  45 

36  2  32 

63  1  7 
79  11    8 

84  34  49 
76  47  33 

50  18  12 

39  0  26 
49  45  21 
66  10  27 

98  35  34 
90  19  35 

64  23    6 


P.L. 

of 

Diff. 


9445 
9406 

9689 
9387 
9769 
9390 
9446 


9347 
9417 

9579 
9974 
9345 
9438 

9507 
9933 
9907 

9489 
9906 

9981 
9499 
3069 
8499 

9909 
9948 
9396 
3484 
9439 

9S60 
9407 
9947 
9519 
9614 

9306 
9455 
9986 
9385 
9689 
9735 

93B3 
9535 
9359 


XXlh. 


O         I         II 

62    4  42 

74  5  25 

75  12  52 
40  18  31 

19  11  48 
48  18  36 

60  29  19 

88  14  32 
54  16  15 
34  23  8 
46  45  49 

101  26  44 

68  24  50 

20  22  49 
33  1  20 

114  48  3 
82  42  36 

69  28  46 

128  15  58 
97  7  1 
43  35  58 
37  10  44 
57  24  28 
88  37  42 

111  34  17 
57  51  56 
50  58  16 
46  6  28 
74  54  48 

72  9  19 
64  47  10 
37  49  50 

61  20  11 

77  32  32 

86  20  40 

78  29  49 
52  4  32 
40  44  8 
48  8  17 
64  34  33 

100  19  33 
91  59  59 
66  739 


P.L. 
of 

Diff. 


9437 
9488 

9681 
9379 
9786 


9441 


9343 
9415 


9448 


8818 
8487 


8974 
9499 
3103 
9197 

9904 


9445 


9419 


9587 
9694 

9313 
9463 


9714 
97S6 


9547 
9871 
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GBEENWIGH  MEAN  TIME. 

1 

LUNAR  DISTANCE8. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direotlon 

Noon. 

of 

mi>- 

of 

VPi. 

of 

IX>' 

of 

of  Oldeot. 
Antares 

W. 

Diff. 

Diff. 

Diff. 

Diff. 

22 

Oil/ 

42  27  50 

93M 

O           /         // 

44  11  30 

9998 

45  55    7 

MOl 

O         1        ft 

47  38  40 

9406 

Fomalhaiit 

E. 

46.31  56 

9749 

44  56  21 

9788 

43  21  37 

9831 

41  47  49 

9878  1 

a  Pegasi 

E, 

62  59    8 

9781 

61  24  15 

9806 

59  49  55 

9885 

58  16  12 

9865  , 

23 

Spica 
Mars 

W. 

102    3  15 

2408 

103  46  39 

9490 

105  29  45 

9433 

107  12  33 

9446 

W. 

93  40    7 

9560 

95  19  57 

9573 

96  59  29 

9586 

98  38  43 

9600  1 

Jupiter 

W. 

67  51  55 

9389 

69  35  55 

9394 

71  19  38 

9406 

73    3    4 

9419 

Antares 

W. 

56  14  19 

9449 

57  56  54 

9459 

59  39  15 

9469 

61  21  22 

9479 

a  Pegasi 
a  Arietis 

E. 

50  3d  26 

3059 

49    9  26 

3109 

47  41  27 

8163 

46  14  33 

3991 

E. 

91  46  43 

9595 

90    6    5 

9538 

88  25  44 

9550 

86  45  40 

9564 

24 

Jupiter 

W. 

81  35  36 

9486 

a3  17    9 

9500 

84  58  22 

9515 

86  39  14 

9530 

Antares 

W. 

69  48    3 

9539 

71  28  32 

9545 

73    8  43 

9558 

74  48  36 

9579 

a  Arietis 

E. 

78  30  10 

9638 

76  52    6 

9654 

75  14  24 

9671 

73  37    5 

9688 

Aldebaran 

E. 

109  53  24 

9476 

108  11  37 

9490 

106  30  10 

9504 

104  49    3 

9519 

25 

Jupiter 

W. 

94  58  26 

9605 

96  37  14 

9891 

98  15  41 

9635 

99  53  48 

9651 

Antares 

W. 

83    3  11 

9643 

84  41     7 

9658 

86  18  43 

967a 

.  87  55  59 

9689 

a  Aq^uile 
a  Arietis 

W. 

43  49  34 

4031 

45    0  43 

3964 

46  12  58 

3906 

47  26  12 

3854 

E. 

65  36  33 

9783 

64     1  43 

9804 

62  27  20 

9895 

60  53  24 

9847 

AJdebnran 

E. 

96  28  35 

9593 

94  49  31 

9609 

93  10  48 

9694 

91  32  25 

9639 

26 

Antares 

W. 

95  57  13 

9765 

97  32  27 

9780 

99    7  21 

9795 

100  41  55 

9810 

a  A(^u]l8B 
a  Arietis 

W. 

53  43  35 

9679 

55    0  44 

3657 

56  18  17 

9637 

57  36  11 

3699 

E. 

53  11    3 

9965 

51  40    7 

9999 

50    9  44 

9019 

48  39  55 

9048 

Aldebaran 

E. 

83  25  40 

9715 

81  49  20 

9799 

80  13  19 

9744 

78  37  37 

9759 

StfN 

E. 

139  13  42 

3047 

137  44  28 

9064 

136  15  34 

9079 

134  46  59 

9005 

27 

aAquilad 

W. 

64    9  18 

3571 

65  28  24 

3565 

66  47  36 

3563 

68    6  51 

9560 

a  Arie.is 

E. 

41  20    9 

3913 

39  54  15 

3953 

38  29    8 

3995 

37    4  51 

9341 

Aldebaran 

E. 

70  43  55 

9830 

69  10    6 

9843 

67  36  34 

9855 

66    3  18 

9868 

Sun 

E. 

127  28  50 

3179 

126    2    7 

3186 

124  35  41 

9900 

123    9  32 

9914 

28 

a  AquilcB 

W. 

74  43  27 

3569 

76    2  43 

3564 

77  21  57 

9567 

78  41    7 

3571 

Fomiilhaut 

W. 

39  38  14 

3509 

40  58  28 

3485 

42  19    9 

3464 

43  40  13 

9446 

a  Pegasi 
Aldeoaraii 

W. 

29  55  15 

5039 

30  51  40 

4863 

31  50  25 

4710 

32  51  16 

4578 

E. 

58  21     0 

9998 

56  49  17 

9939 

55  17  48 

9950 

53  46  33 

9961 

Suw 

E. 

116    2  47 

3979 

114  38  11 

3991 

113  13  49 

3309 

111  49  40 

3313 

29 

Fomalhaut 

W. 

50  29  46 

3386 

51  52  18 

3379 

53  14  58 

3379 

54  37  46 

3366 

1 

a  Pegasi 

W. 

38  20  11 

4195 

39  29  49 

4009 

40  40  28 

4007 

41  52    1 

3856 

Aldebaran 

E. 

46  13  20 

3005 

44  43  14 

3014 

43  13  18 

3091 

41  43  31 

3098 

1 

1 

Sun 

E. 

104  51  58 

3369 

103  28  58 

3371 

102    6    8 

3379 

100  43  27 

3386 

.30 

Fomalhaut 

W. 

61  33  19 

3344 

62  56  40 

3340 

64  20    5 

3336 

65  43  35 

3339 

1 

a  Pegasi 
Aldebaran 

W. 

48    0  44 

3779 

49  16  15 

3745 

50  32  15 

3790 

51  48  41 

3606  1 

E. 

34  16  34 

3056 

32  47  31 

3060 

31  18  33 

3064 

29  49  39 

3067  1 

1 

Suw 

E. 

93  51  56 

3415 

92  29  56 

9490 

91    8    2 

3493 

89  46  12 

3497  : 

31 

Fomalhaut 

W. 

72  42    2 

3316 

74    5  55 

3313 

75  29  52 

3309 

76  53  53 

3305 

1 

a  Pegasi 

W. 

58  16  34 

3600 

59  35    8 

3586 

60  53  58 

3570 

62  13    5 

3555 

! 

Sun 

E. 

82  57  45 

3435 

81  36    8 

3435 

80  14  31 

3436 

78  52  55 

3435 

XVIIL 


JULY,    1888. 


127 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

22 

Name  and  Direotlon 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

XVUIh 

P.L. 

of 

Diff. 

XXlh. 

P.L. 
of 

Diff. 

Antares 

W. 

O            1          II 

49  22    7 

9419 

o         1      n 

51     5  25 

9418 

0          /        /« 

52  48  34 

9496 

0        /      /» 

54  31  32 

9434 

Fomalhaut 

E. 

40  15    2 

9931 

38  43  22 

9989 

37  12  56 

3056 

35  43  52 

3199 

a  Pegasi 

E. 

56  43    8 

9898 

55  10  46 

9934 

53  39  10 

9979 

52    8  22 

3014 

23 

Spica 

W. 

108  55    2 

9460 

110  37  12 

9474 

112  19    2 

9489 

114    0  31 

9504 

Mars 

W. 

100  17  38 

9614 

101  56  14 

9698 

103  34  31 

9643 

105  12  28 

9658 

Jupiter 

W. 

74  46  12 

9439 

76  29     1 

9445 

78  11  31 

9458 

79  53  43 

9479 

AiiUires 

W. 

63    3  14 

9483 

64  44  51 

9494 

(36  26  12 

9507 

68    7  16 

9519 

a  Peffasi 
a  Arietis 

E. 

44  48  49 

9985 

43  24  20 

3355 

42     1  12 

3431 

40  39  31 

3517 

E. 

85    5  55 

9577 

83  26  29 

9591 

81  47  22 

9606 

80    8  35 

9699 

24 

JUPITSR 

W. 

88  19  45 

9545 

89  59  56 

9559 

91  39  47 

9574 

93  19  17 

9500 

Antares 

W. 

76  28  10 

9565 

78    7  25 

9600 

79  46  20 

9615 

81  24  55 

9699 

a  Arietis 

E. 

72    0    9 

9706 

70  23  37 

9795 

68  47  30 

9744 

67  11  49 

9783 

Aldebaran 

E. 

103    8  16 

9534 

101  27  50 

9548 

99  47  44 

9564 

98    7  59 

9579 

25 

Jupiter 

W. 

101  31  34 

9666 

103    8  59 

9688 

104  46    3 

9698 

106  22  46 

9713 

Antares 

W. 

89  32  54 

9704 

91     9  29 

9719 

92  45  44 

9734 

94  21  39 

9750 

aAquiliB 

W. 

48  40  19 

3809 

49  55  12 

3770 

51  10  45 

3736 

52  26  54 

3706 

a  Arietis 

E. 

59  19  57 

9869 

57  46  59 

9899 

56  14  30 

9916 

54  42  31 

9940 

Aldebanm 

E. 

89  54  23 

9655 

88  16  42 

9660 

86  39  21 

9684 

85    2  20 

9700 

26 

Antares 

W. 

102  16  10 

9895 

103  50    5 

9841 

105  23  40 

9855 

106  56  56 

9869 

a  AquilflB 

W. 

58  54  22 

3607 

60  12  49 

3595 

61  31  29 

3586 

62  50  19 

3577 

a  Arietis 

E. 

47  10  42 

3078 

45  42    5 

3109 

44  14    6 

3149 

42  46  47 

3176 

Aldebaran 

E. 

77    2  15 

9773 

75  27  12 

9788 

73  52  28 

9801 

72  18    2 

9816 

Sun 

E. 

133  18  43 

3111 

131  50  47 

3197 

130  23  10 

3149 

128  55  51 

3157 

27 

a  AquilflB 

W. 

69  26    9 

3558 

70  45  29 

3558 

72    4  49 

3558 

73  24    9 

3560 

a  Arietis 

E. 

35  41  27 

3301 

34  19    0 

3445 

32  57  34 

3504 

31  37  14 

3570 

Aldebaran 

E. 

64  30  18 

9881 

62  57  35 

9894 

61  25    8 

9906 

5&  52  57 

9917 

SUxN 

E. 

121  43  39 

3998 

120  18    3 

3949 

118  52  43 

3954 

117  27  38 

tfSSDO 

28 

a  Aquilse 

W. 

80    0  13 

3575 

81  19  15 

3570 

82  38  12 

3585 

83  57    3 

3590 

/ 

Fomalhaut 

W. 

45     1  37 

3431 

46  2:J  18 

3418 

47  45  14 

3406 

49    7  24 

3395 

a  Pegasi 

W. 

33  54    0 

4463 

34  58  25 

4369 

36    4  21 

4973 

37  11  39 

4194 

Aldebaran 

E. 

52  15  31 

9970 

50  44  41 

9960 

49  14    3 

9989 

47  43  36 

9997 

Sun 

E. 

no  25  44 

3395 

109    2     1 

3334 

107  38  29 

3344 

106  15    8 

3353 

29 

Fomalhaut 

W. 

56    0  41 

3360 

57  23  43 

3356 

58  46  50 

3351 

60  10    2 

3347 

a  Peeasi 

W. 

43    4  24 

3913 

44  17  31 

3879 

45  31   19 

3836 

46  45  44 

3809 

Aldebaran 

E. 

40  13  53 

3034 

38  44  23 

3040 

37  15    0 

3046 

a5  45  44 

3051 

Sun 

E. 

99  20  54 

3393 

97  58  29 

3400 

96  36  12 

3405 

95  14     1 

3410 

30 

Fomalhaut 

W. 

67    7    9 

3399 

68  30  47 

3396 

6J)  54  28 

3393 

71   18  13 

3319 

a  Pegasi 

W. 

53    5  32 

3675 

54  22  46 

.1654 

55  40  22 

3635 

56  58  18 

3617 

Aldebaran 

E. 

28  20  49 

3070 

26  52    3 

3073 

25  23  20 

3075 

23  54  40 

3077 

Sun 

E. 

88  24  26 

3430 

87    2  43 

3431 

85  41     2 

3433 

84  19  23 

3434 

31 

Fomalhaut 

W. 

78  17  59 

3301 

79  42    9 

3997 

81     6  24 

3993 

82  30  44 

3989 

a  Pegasi 

W. 

63  32  28 

3549 

64  52    6 

3598 

66  11  59 

3516 

67  32    5 

3504 

Sun 

E. 

77  31  18 

3433 

76    9  39 

3431 

74  47  57 

3498 

73  26  12 

3495 
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AT  GREENWICH  APPARENT  NOON. 


• 

• 
M 

5 

1 

§ 

^ 

^ 

• 

o 

ja 

A 

••a 

*» 

^ 

^ 

O 

O 

>^ 

>k 

« 

m 

A 

1 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

SUN, 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat. 

11 

SUN. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

SUN 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

SUN 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

Sat. 

32 

THE  SUN'S 


Apparent 
Right  Aacension. 


h      m       8 

8  48  8.71 
8  52  1.06 
8  55  52.83 

8  59  44.01 

9  3  34.60 
9    7  24.60 

9  11  14.01 

9  15  2.84 

9  18  51.08 

9  22  38.74 

9.  26  25.82 

9  30  12.32 

9  33  58.25 

9  37  43.62 

9  41  28.44 

9  45  12.72 

9  48  56.47 

9  52  39.69 

9  56  22.41 

10     0  4.64 

10     3  46.40 

10     7  27.70 

10  11  8.56 

10  14  49.01 

10  18  29.06 

10  22  8.71 

10  25  48.00 

10  29  26.94 

10  33  5.55 

10  36  43.83 

10  40  21.82 

10  43  59.52 


Difi.  for 
1  Hour. 


9.695 
9.670 
9.646 

9.621 
9.597 
9.572 

9.547 
9.522 
9.498 

9.474 
9.450 
9.426 

9.402 
9.379 
9.356 

9.334 
9.312 
9.291 

9.270 
9.250 
9.231 

9.212 
9.193 
9.176 

9.160 
9.144 
9.129 

9.116 
9.102 
9.089 
9.077 

9.065 


Apparent 
DeolinatioD. 


/» 


N.17  51  33.5 
17  36  6.5 
17  20  22.3 

17  4  21.1 
16  48  3.3 
16  31  29.2 

16  14  39.0 
15  57  33.1 
15  40  11.9 

15  22  35.6 

15     4  44.5 

.14  46  38.9 

14  28  19.3 
14  9  45.9 
13  50  59.0 

13  31  59.0 
13  12  46.2 
12  53  20.9 

12  33  43.3 
12  13  53.9 
11  53  52.9 

11  33  40.6 
11  13  17.3 
10  52  43.4 


10  31 

10  11 

9  50 


59.1 
4.7 
0.6 


9  28  47.0 
9  7  24.2 
8  45  52.7 
8  24  12.7 


N.  8     2  24.4    -54.68 


Diff.  for 
1  Hour. 


-38.26 
38.98 
39.69 

-40.39 
41.08 
41.75 

-42.42 

43.07 
43.71 

-44.33 
44.94 
45.53 

-46.11 
46.68 
47.23 

-47.77 
48.29 
48.80 

-49.31 

49.80 
50.28 

-50.74 
51.19 
51.63 

-52.06 
52.47 
52.87 

-53.26 
53.63 
53.99 
54.34 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Pa»&iug 
Uerldiau. 


// 


5  48.08 
5  48.21 
5  48.34 

5  48.47 
5  48.61 
5  48.76 

5  48.91 
5  49.06 
5  49.22 

5  49.39 
5  49.56 
5  49.73 

5  49.91 
5  50.09 
5  50.27 

5  50.46 
5  50.65 
5  50.85 

5  51.05 
5  51.25 
5  51.45 

5  51.65 
5  51.85 
5  52.06 

5  52.27 
5  52.48 
5  52.69 

5  52.91 
5  53.13 
5  53.35 
5  53.57 


15  53.80 


66.59 
66.50 
66.41 

66.32 
66.23 
66.15 

66.06 
65.98 
65.89 

65.81 

65.73 

%65.65 

65.57 
65.49 
65.41 

65.34 
65.27 
65.20 

65.13 
65.06 
64.99 

64.93 
64.86 
6480 

64.74 
64.68 
64.62 

64.57 
64.52 
64.47 
64.42 

64.38 


Bq  nation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 

Apparent 

Time. 


2!'06 


ni 

6 

5  57.87 

5  53.10 

5  47.74 

5  41.79 

5  35.-.\^ 

5  28.12 

5  20.41 

5  12.12 

5  3.25 

4  53.80 

4  43.78 

4  33.19 

4  22.04 

4  10.33 

3  58.08 

3  45.30 

3  32.01 

3  18.22 

3  3.94 

2  49.19 

2  33.97 

2  18.32 

2  2.26 

1  45.'/9 

1  28.93 

1  11.71 

0  54.15 

0  36.26 

0  18.04 


0     0.48 


Diff:  for 
1  Hour. 


8 

O.Kij 
0.1  H6 
0.210 

0.235 
0.259 
0.284 

0.308 
0..333 
0.357 

0.381 

0.405 

0.429 

0.453 
0.476  I 
0.499 

0.521 
0.543 
0..%4 

0.5r5 
0.60.'> 
0.624 


0.G4M 
0.(i<il 
O.OTS 


0.694 
0.710 
0.725 

0.739 
0.752 
0.765 
0.777 


0    19.28  I     0.789 


NOTB.— The  meui  time  of  aemidiameter  paaaing  may  be  found  by  subtractiufc  0'.18  ftrom  the  sidereal  Ume. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

• 

• 

9 

o 

§ 

« 

.a 

■•a 

e 

THE 

/ 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diftfor 
1  Hour. 

Sideraal 

Time, 

or 

Kight  AsceuMiou 

of 

Mean  Sun. 

i 

Apparent 
Right  AHC««ii8ion. 

Diff.  for 
1  Hoar. 

8 

9.695 
9.670 
9.646 

Apparent 
Deoltnation. 

Dili:  for 
1  Hour. 

Added  to 
Mean  Time. 

1  Wed. 
Thur. 
i  Frid. 

1 

2 
3 

h      III        » 

8  48     7.73 
8  52     0.10 
8  55  51.88 

N.  17°5r37"4 
17  36   10.4 
17  20  26.2 

8 

-38.26 

38.98 
39.69 

m        8 

6     2.07 

5  57.88 
5  53.11 

8 

0.161 
0.186 
0.210 

h      m       8 

8  42     5.66 
8  46     2.22 

8  49  58.77 

Sat. 

SUN. 

Mon. 

4 
5 
6 

8  59 

9  3 

9     7 

43.08 
33.69 
23.71 

9.621 
9.597 
9.57'2 

17     4  25.0 
16  48     7.2 
16  31  33.1 

-40.39 
41.08 
41.75 

5  47.75 
5  41.81 
5  35.27 

0.235 
0.259 
0.284 

8  53  55.33 

8  57  51.88 

9  1  48.44 

Tues. 
Wed. 
Thur. 

7 
8 
9 

9   11 
9  15 
9  18 

13.14 

1.99 

50.26 

9.548 
9.523 
9.499 

16   14  42.9 
15  57  37.0 
15  40  15.7 

-42.42 

43.07 
43.7! 

5  28.15 
5  20.44 
5  12.15 

0.308 
0.:W3 
0.357 

9     5  44.99 
9     9  41.55 
9  13  38.10 

1 

Frid. 

Sat. 

SUN. 

10 
11 
12 

9  22 
9  26 
9  30 

37.94 
25.05 
11.58 

9.475 
9.451 
9.427 

,  15  22  39.3 
15     4  48.1 
14  46  42.5 

-44.33 
44.94 
45.53 

5     3.28 
4  53.83 

4  43.81 

0.381 
0.405 
0.42<) 

9  17  34.66 
9  21  31.21 
9  25  27.77 

Mon. 

Tues. 

Wed. 

13 

14 
15 

9  33 
9  37 
9  41 

57.54 
42.94 
27.79 

9.403 
9.380 
9.357 

14  28  22.8 
14     9  49.3 
13  51     2.3 

-46. 1 1 
46.68 
47.23 

4  33.22 
4  22.07 
4  10.36 

0.453 
0.476 
0.499 

9  29  24.32 
9  33  20.88 
9  37  17.43 

Thur. 

Frid. 

Sat. 

16 
17 
18 

9  45 

9  48 
9  52 

12.10 

55.88 
39.14 

9.335 
9.313 
9.292 

13  32     2.2 
13  12  49.3 
12  53  23.8 

-47.77 
48.30 

48.81 

3  58.11 
3  45.33 
3  32.04 

0.521 
0.543 
0.564 

9  41    13.99 
9  45  10.54 
9  49     7.10 

SUN 
Mon. 
I  ues. 

19 
20 
21 

9  56 
10     0 
10     3 

21.90 

4.17 

45.97 

9.27 1 
9.251 
9.232 

12  33  46.1 
12   13  56.5 
11  53  55.3 

-49.32 

49.81 
50.29 

3  18.25 
3     3.97 
2  49.22 

0.565 
0.605 
0.624 

9  53     3.65 

9  57     0.20 

10     0  56.75 

•  Wed. 
Thur. 
Frid. 

22 
23 

24 

10     7 
10  11 
10  14 

27.31 

8.21 

48.70 

9.213 
9  195 

9.178 

11  33  42.8 
11   13  19.3 
10  52  45.2 

-50.75 
51.20 
51.64 

2  34.00 
2   18.35 
2     2.28 

0.643 
0.661 
0.678 

10     4  53.31 
10     8  49.86 
10  12  46.42 

Sat. 

SUN 

Mon. 

25 
26 
27 

10  18 
10  22 
10  25 

28.79 

8.48 
47.81 

9.162 
9.146 
9.131 

10  32     0.7 

10  11     6.1 

9  50     1.7 

-52.07 
52.48 

52.88 

1  45.81 
1  28.95 
1   11.73 

0.694 
0.710 
0.725 

10  16  42.97 
10  20  39.53 
10  24  36.08 

Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

10  29  26.80 
10  33     5.45 
10  36  43.78 
10  40  21.81 

9.117 
9.104 
9.091 
9.079 

9  28  47.8 
9     7  24.8 
8  45  53.0 
8  24   12.7 

-53.27 
53.64 
54.00 
54.35 

0  54.17 
0  36.27 
0  18.04 

0.739 
0.752 
0.765 
0.777 

10  28  32.63  • 
10  32  29.18 
10  36  25.74  ; 
10  40  22.29 

;  Frid. 

0     0.48 

Sat. 

32 

10  43 

59.56 

9.067 

N.    8     2  24.1 

-54.69 

0  19.28 

0.789 

10  44  18.84 

Notk.- 

-Thei 

The 

arec 

lemidiameter  for  me 
sign  —  prefixed  to  tl 
lecreaeing. 

an  noon  m 
tie  hourly 

lay  be  aseumed  the  same  a«  the 
change  of  declination  indicates 

kt  for  apparent  n 
that  north  dec  11 

oon. 
[nAtion8 

Diflf.  for  1  Hour, 
+  9«.b565. 
<Table  111.) 
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• 

0 

5 

^ 

o 

o 

1 

1 

214 

2 

215 

3 

216 

4 

217 

5 

218 

6 

219 

7 

220 

8 

221 

9 

222 

10 

223 

11 

224 

12 

225 

13 

226 

14 

227 

15 

228 

16 

229 

17 

230 

18 

231 

19 

232 

20 

233 

21 

234 

22 

235 

23 

236 

24 

237 

25 

238 

26 

239 

27 

240 

28 

241 

29 

242 

30 

243 

31 

244 

32 

245 

THE  SUN'S 


TKDB  LONGITUDE. 


29  35  41.8 

30  33     8.8 

31  30  36.9 

32  28     6.2 

33  25  36.7 

34  23     8  4 

35  20  41.2 

36  18   15.2 

37  15  50.2 

38  13  26.2 

39  II     3.3 

40  8  41.4 


41 
42 


6  20.4 
4     0.4 


43  1  41.5 

43  59  23.7 

44  57     6.9 

45  54  51.2 

46  52  36.7 

47  50  23.5 

48  48  11.6 

49  46     1.2 

50  43  52.3 

51  41  45.0 

52  39  39.3 

53  37  35.3 

54  35  33.1 

55  33  32.9 

56  31  34.6 

57  29  38.2 

58  27  43.7 


35  26.4 

32  53.3 

30  21.3 

27  50.4 
25  20.7 
22  52.3 

20  25.0 
17  58.9 
15  33.7 

13     9.6 

10  46.6 

8  24.6 

6  3.5 
3  43.4 
1  24.3 

59  6.4 
56  49.5 
54  33.7 

52  19.0 
50  5.7 
47  53.7 

45  43.2 
43  34.2 

41  26.8 

39  21.0 
37  16.9 
35  14.6 

33  14.3 

31  15.9 
29  19.4 
27  24.8 


Diff.  for 
1  Hoar. 


159  25  51.2     25  32.2 


3.60 
3.65 
3.70 

3.75 
3.80 
3.85 

3.JK) 
3.94 
3.98 

4.02 
4.07 
4.11 

4.15 
4.19 
4.24 

4.28 
4.33 

4.:w 

4.43 

4.48 
4.54 

4.60 
4.66 
4.73 

4.80 

4.87 
4.95 

5.03 
5.11 
5.19 
5.27 


145.35 


LATITUDE. 


If 


-  0,71 
0.63 
0.52 

-  0.39 
0.26 

-  0.12 

-h  0.01 
0.14 
0.25 

-f  0.34 
0.40 
0.44 

4-  0.44 
0.40 
0.34 

-h  0.27 

0.16 

-f  0.03 

-  0.10 
0.22 
0.35 

-  0.46 
0.56 
0.63 

-  0.67 
0.68 
0.67 

-  0.61 
0.54 
0.43 
0.32 

-  0.18 


Lognrithiu 

of  the 

Riidias  VecN»r 

of  the 

Kartli. 


0.0063313 
0.0062738 
0.0062142 

0.0061525 
0.0060885 
0.0060221 

0.0059533 
0.0058822 
0.0058090 

0.0057335 
0.0056558 
0.0055761 

0.0054944 
0.0054110 
0.0053259 

0.0052394 
0.0051515 
0.0050625 

0.0049724 
0.0048813 
0.0047894 

0.0046967 
0.0046032 
0.0045089 

0.0044138 
0.0043179 
0.0042210 

0.0041231 
0.0040240 
0.0039237 
0.003822 1 


Uiff.  for 
1  Hour. 

Meau  Time 

of 

Sidereal  Noon. 

1 

1 
1 

-23.5 
24.4 
25.3 

h 

15 
15 
15 

15  23.96 

11  28.05 

7  32.14 

-26.2 
27.2 
28.2 

15 
14 
14 

3 
59 
55 

36.23 
40.32 
44.41 

-29.2 
30.1 
31.0 

14 
14 
14 

51  48.50 
47  52.59 
43  56.68 

-31.9 
32.8 
33.6 

14 
14 
14 

40 
36 
32 

0.77 

4.87 
8.96 

-34.4 
35.1 
35.7 

14  28  13.05 
14  24  17.14 
14  20  21.23 

-:<6.3 
36.8 
37.3 

14 
14 
14 

16 
12 

8 

25.32 
29.41 
33.50 

-37.7 
38.1 
38.4 

14 
14 
13 

4 

0 

56 

37.60 
41.69 
45.78 

-:38.H 
39. 1 
39.5 

13 
13 
13 

52 

48 
44 

49.87 
53.97 
58.06 

-39.8 
40.2 
40.6 

13 
13 
13 

41 

:r7 

33 

2.15 

6.24 

10.34 

-41.1 

13 

29 

14.43 

41.6 
42.1 
42.6 


\ 


0.0037192      -43.2 


Naim.-«>Tbe  uuinbors  in  column  A  oorrespond  to  the  true  equinox  of  the  date;  in  column  k\  to 
the  meim  equinox  of  Janaary  (H.O. 


13  25  18.52 
13  21  22.61 
13  17  26.71 

13  13  30.80 


Diff.  for  1  Hour, 

—  9«.8296. 
(Table  n.) 
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GREENWICH 

MEAN  TIME. 

• 

THE  MOON'S 

3 

• 

>» 

as 
1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diflf.  for 
1  Hour. 

+o'.3-2 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

14  49!2 

14  5d!6 

54  16!6 

54' 21,6 

+0'.58 

h       m 

19  39.7 

m 
1.94 

d 

23.2 

2 

14  52.6 

14  55.2 

54  29.0 

0.71 

54  38.6 

0.88 

20  27.2 

3.03 

24.2 

3 

14  58.4 

15     2.0 

54  50.2 

1.04 

55     3.6 

1.18 

21  16.9 

8.11 

25.2 

4 

15     6.1 

15  10.5 

55  18  5 

+  1.30 

55  34.7 

+  1.39 

22    8.3 

8.17 

26.2 

5 

15  15.2 

15  20.1 

55  51.9 

I. '17 

56     9.9 

1.58 

23    0.8 

8.80 

27.2 

6 

15  25.1 

15  30.1 

56  28.3 

1.53 

56  46.7 

1.58 

23  53.5 

8.19 

28.2 

7 

15  35.1 

15  39.9 

.  57     4.9 

+  1.49 

57  22.5 

+1.44 

6 

29.2 

8 

15  44.5 

15  48.8 

57  39.4 

1.37 

57  55.3 

1.88 

0  45.8 

8.16 

0.7 

9 

15  52.8 

15  56.4 

58  10.0 

1.17 

58  23.4 

1.06 

1  37.2 

8.18 

1.7 

10 

15  59.7 

16     2.5 

58  35.3 

+0.93 

58  45.7 

+0.80 

2  27.8 

8.09 

2.7 

11 

16     4.9 

16     6.9 

58  54.6 

0.68 

59     2.0 

0.56 

3  18.0 

8.09 

3.7 

12 

16     8.6 

16     9.8 

59     7.9 

0.44 

59  12.5 

0.38 

4    8.4 

8.18 

4.7 

13 

16  10.6 

16  11.2 

59   15.6 

+0.81 

59  17.5 

+-0.I0 

4  59.8 

8.17 

5.7 

14 

16  11.3 

16  11.2 

59  18.1 

0.00 

59  17.5 

-0.10 

5  52.8 

8.86 

6.7 

15 

16  10.6 

16     9.8 

59  15.6 

-0.81 

59  12.5 

0.31 

6  48.0 

8.34 

7.7 

16 

16     8.6 

16    7.1 

59     8.1 

-0.48 

59     2.4 

-0.53 

7  45.0 

8.41 

8.7 

17 

16     5.1 

16     2.9 

58  55.4 

0.G4 

58  47.0 

0.76 

8  43.3 

8.43 

9.7 

18 

16     0.2 

15  57.1 

58  37.2 

0.88 

58  26.0 

0.99 

9  41.3 

8.39 

10.7 

19 

15  53.7 

15  49.9 

58  13.4 

-I. II 

57  59.5 

-1.81 

10  37.8 

8.30 

11.7 

20 

15  458 

15  41.4 

57  44.4 

1.30 

57  28.3 

1.38 

11  31.7 

8.18 

12.7 

1  21 

15  36.8 

15  32.0 

57   11.3 

1.44 

56  53.8 

1.48 

12  22.5 

8.05 

13.7 

22 

15  27.1 

15  22.2 

56  35.8 

-1.50 

56  17.7 

-1.50 

13  10.4 

1.94 

14.7 

23 

15  17.4 

15  12.6 

55  59.9 

1.47 

55  42.5 

1.41 

13  55.8 

1.85 

15.7 

24 

15     8.1 

15     3.9 

55  26.0 

1.33 

55  10.5 

1.83 

14  39.6 

1.80 

16.7 

25 

15     0.1 

14  56.7 

54  56.4 

-1.11 

54  44.0 

-0.96 

15  22.4 

1.77 

17.7 

26 

14  53.8 

14  51.5 

54  33.4 

0.80 

54  24.9 

0.68 

16     5.1 

1.79 

18.7 

27 

14  49.8 

14  48.7 

54  18.6 

0.43 

54  14.7 

-0.88 

16  48.4 

1.83 

19.7 

28 

14  48.3 

14  48.6 

54   13.3 

-0.01 

54  14.4 

+0.80 

17  33.0 

1.89 

20.7 

29 

14  49.6 

14  51.4 

54  18.1 

+0.48 

54  24.4 

0.63 

18  19.3 

1.97 

21.7 

30 

14  53.8 

14  56.9 

54  33.3 

0.84 

54  44.7 

1.05 

19     7.6 

8.06 

22.7 

31 

15     0.6 

15     5.0 

54  58.5 

1.84 

55  14.4 

1.41 

19  57.8 

8.13 

23.7 

32 

15     9.8 

15  15.2 

55  32.3 

+1.56 

55  51.9 

+1.70 

20  49.5 

8.18 

24.7 
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V. 


GBEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

F'-or. 

Right  A  sceosion. 

Diff-fOT 

1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Right  Ascension. 

Diffifor 
1  Minute. 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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2.4874 

S.21   12  18.5 

0.980 

0 

21     4     4.31 

2.3361 

S.17  .58  47.1 

6.781 

1 

19  10  27.97 

2.4658 

21    11    15.6 

1.116 

1 

21     6  23.68 

8.3204 

17  51  .57.3 

6.880 

2 

19  12  57.07 

2.4641 

21   10    4.6 

1.252 

2 

21     8  42.76 

8.3157 

17  45     1.5 

6.978 

!     3 

19  15  26.06 

2.4822 

21     8  45.4 

1.388 

3 

21    11      1.56 

2.31 10 

17  37  .59.9 

7.075 

1     4 

19  17  54.94 

2.4803 

21     7  18.1 

1.523 

4 

21    13  20.08 

2.3062 

17  30  .52.5 

7.170 

5 

19  20  23.70 

2.4783 

21     5  42.7 

1.6.'>8 

5 

21    15  :^.3I 

2.30  !.•> 

17  2.3  .39.5 

7.263    ; 

6 

19  22  52.34 

2.4762 

21     3  59.2 

1.792 

6 

21   17  56.26 

2.8967 

17   16  20.9 

7.356    1 

7 

19  25  20.85 

8.4741 

21     2    7.7 

1.935 

«« 
/ 

21  20  13.92 

2.2919 

17     8  .56.8 

7.448 

8 

19  27  49.23 

9.4718 

21     0    8.2 

2.058 

8 

21  22  31.29 

2.2872 

17     1  27.1 

7.540 

9 

19  30  17.47 

3.4695 

20  58    0.7 

2.191 

9 

21  24  48.:^ 

2.2824 

16  .53  .52.0 

7.629 

10 

19  32  45.57 

3.4670 

20  55  45.3 

2.393 

10 

21  27     5.18 

2.2776 

16  46  ll.() 

7.71K 

11 

19  35  13.51 

2.4644 

20  53  22.0 

2.455 

11 

21  2i)  21.69 

2.2727 

Hi  38  2.5.9 

7.806 

i   12 

19  37  41.30 

3.4618 

20  50  50.7 

2.587 

12 

21  31  37.90 

2.2678 

1()  .30  34.9 

7.«3 

1    '^ 

19  40    8.93 

3.4593 

20  48   11.6 

2.717 

13 

21  m  5.3.82 

2.2629 

16  2*2  38.8 

7.978 

14 

19  42  36.40 

2.4564 

20  45  24.7 

2.846 

14 

*  21  36    9.45 

2.2581 

16  14  .37.6 

l*.061 

i    15 

19  45    3.70 

2.4536 

20  42  30.1 

2.975 

15 

21  38  24.79 

2.2532 

16    6  31.5 

8.144 

16 

19  47  30.83 

2.4507 

20  39  27.7 

3.104 

16 

21  40  ;i9.84 

2.2483 

15  58  20.4 

8.206 

17 

19  49  .57.79 

2.4478 

20  36  17.6 

3.232 

17 

21   42  54.59 

2.2434 

15  50    4.4 

8.307 

18 

19  52  24.57 

2.4447 

20  32  59.8 

3..'160 

18 

21  45    9.05 

2.2386 

15  41  43.6 

8.:i86 

19 

19  54  51.16 

2.4416 

20  29  34.4 

3.486 

19 

21  47  23.22 

2.aiM7 

15  .3.3  18.1 

8.464 

20 

19  57  17.56 

2.4383 

20  26     1.5 

3.612 

20 

21  49  37.09 

3.2288 

15  24  47.9 

8Ji42 

21 

19  59  43.76 

2.4350 

20  22  21.0 

3.737 

21 

21   51   50.6/ 

2.2239 

15  16   1.3.1 

8.618 

22 

20    2    9.76 

2.4317 

20  18  a3.o 

3.862 

22 

21   .54     3.9(> 

2.2190 

15    7  .33.8 

8.693 

23 

20    4  35..56 

3.4283 

20  14  37.6 

3.985 

23 

21  5(3  16.95 

2.2141 

14  ,58  .50.0 

8.766 

1  24 

20    7     1.16 

2.4249 

S.20  10  34.8 

4.108 

24 

21  58  29.65 

2.2092 

S.I4  .50     1.9 

8.838 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

Bight  Asoension. 

l>itt.  for 
1  Minnte. 

DeolinatioD. 

Difilfor 
1  Minute. 

Honr. 

Right  A  scension. 

Dili:  for 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

TU 

BSDA 

Y  21. 

THURSDAY  28. 

h     m     8 

■ 

0    /    II 

// 

h     m     8 

8 

0      /      II 

// 

0 

21  58  29.65 

9.9099 

S.14  50     1.9 

8.838 

0 

2:3  39  19.64 

9.0049 

8.  6  43  44.6 

11.019 

1 

22    0  42.06 

9.9044 

14  41     9.5 

6.909 

1 

23  41   19.79 

9.0008 

6  32  43.3 

11.031 

2 

22    2  54.18 

9.1996 

14  32  12.8 

&980 

2 

23  43  19.74 

1.9975 

6  21  40.9 

11.050    1 

3 

22    5    6.0J 

9.1947 

14  23  Jl.9 

9.049 

3 

23  45  19.49 

1.9949 

6  10  37.3 

11.069      ; 

4 

22    7  17.55 

9.1899 

14  14     6.9 

9.117 

4 

23  47  19.05 

1.9910 

5  59  32.6 

11.086 

5 

22    9  28.80 

9.1859 

14     4  57.9 

9.183 

5 

23  49  18.41 

1.9878 

5  48  27.0 

11.109 

6 

22  11  39.77 

9.1804 

13  .55  45.0 

9.248 

6 

2:3  51    17.58 

1.9847 

5  37  20.4 

11.117 

7 

22  13  50.45 

9.1756 

13  46  28.1 

9.313 

7 

23  53  16.57 

1.9617 

5  26  12.9 

11.139 

8 

22  16    0.84 

9.1708 

13  37     7.4 

9.376 

8 

23  55  15.38 

1.9786 

5  15    4.6 

11.146 

9 

22  18  10.94 

9.1660 

13  27  43.0 

9.438 

9 

23  57  14.00 

1.9756 

5    3  55.4 

11.160 

10 

22  20  20.76 

9.1613 

13  18  14.9 

9.499 

10 

213  59  12.45 

1.9797 

4  52  45.4 

11.172 

11 

22  22  30.30 

9.1566 

13    8  43.1 

9.559 

11 

0     1  10.72 

1.9698 

4  41  34.8 

11.189 

12 

22  24  39.55 

9.1518 

12  59    7.8 

9.617 

12 

0    3    8.82 

1.96^ 

4  30  23.6 

11.199    i 

13 

22  26  48.52 

9.1472 

12  49  29.0 

9.675 

13 

0    5    6.75 

1.9641 

4  19  11.8 

11.901 

14 

22  28  57.21 

9.1496 

12  39  46.8 

9.732 

14 

0    7    4.52 

1.9614 

4    7  59.5 

11.910 

15 

22  31     5.63 

9.1380 

12  30     1.2 

9.787 

15 

0    9    2.12 

1.9587 

3  56  46.6 

11.918    1 

16 

22  ai  13.77 

9.1334 

12  20  12.3 

9.841 

\6 

0  10  59.56 

1.9561 

3  45  33.3 

11.925    ' 

17 

22  35  21.64 

9.1988 

12  10  20.3 

9.894 

17 

0  12  56.85 

1.9535 

3  34  19.6 

11.931    1 

18 

22  37  29.23 

9.1949 

12    0  25.1 

9.946 

18 

0  14  53.98 

1.9500 

3  23    5.6 

11.936 

19 

22  :^  36.55 

2.1  J97 

1 1  50  26.8 

9.997 

19 

0  16  50.9() 

1.9484 

3  11  51.3 

11.940 

20 

22  41  43.60 

9.1152 

1 1  40  25.5 

10.046 

20 

0  18  47.79 

1.9460 

3    0  36.8 

11.944 

21 

!i2  43  50.38 

9.1107 

11  30  21.3 

10.094 

21 

0  20  44.48 

1.9437 

2  49  22.1 

11.947 

22 

22  45  56.89 

9.1063 

II  20  14.2 

10.142 

22 

0  22  41.03 

1.9413 

2  38    7.2 

11.948 

23 

22  48    3.14 
WEL 

9.1090 

)NBSD 

S.ll   10    4.2 
AY  22. 

10.189 

23 

0  24  37.44 

FJ 

1.9390 

RlJyAH 

S.  2  26  52.3 
r  24. 

11.949 

0 

22  50    9.13 

9.0077 

S.IO  59  51.5 

10.934 

0 

0  26  a3.7I 

1.9368 

S.  2  15  37.3 

11.950 

1 

22  52  14.86 

9.0933 

10  49  36.1 

10.278 

1 

0  28  29.85 

1.9346 

2    4  22.3 

11.949 

2 

22  54  20.:W 

9.0890 

10  39  18.1 

10.322 

2 

0  30  25.86 

1.9395 

I  53    7.4 

11.948 

3 

22  56  25.54 

9.0847 

10  28  57.5 

10.364 

3 

0  32  21.75 

1.9304 

1  41  52.5 

11.246 

4 

22  58  30.50 

9.0805 

10  18  34.4 

10.403 

4 

0  34  17.51 

1.9983 

1  30  37.8 

11.243 

5 

2:3    0  35.20 

9.0763 

10    8    8.9 

10.444 

5 

0  36  13.15 

1.9964 

1   19  23.3 

11.940 

6 

23    2  a^.65 

9.0722 

9  57  41.1 

10.483 

6 

0  38    8.68 

1.9245 

I     8    9.0 

11.236 

7 

2;3    4  43.86 

9.0681 

9  47  10.9 

10.521 

7 

0  40    Am 

1.9926 

0  56  55.0 

11.931 

8 

2:3    6  47.82 

9.0639 

9  36  38.5 

10.558 

8 

0  41  .59.39 

1.9907 

0  45  41.3 

11.225 

9 

23    8  51.53 

9.0598 

J)  26    3.9 

10.594 

9 

0  43  54.58 

1.9189 

0  34  28.0 

11.918 

10 

23  10  5.5.00 

2.0558 

9  15  27.2 

10.629 

10 

0  45  49.()6 

1.9172 

0  23  15.1 

11.211 

n 

23  12  58.23 

9.0519 

9    4  48.4 

10.663 

11 

0  47  44.65 

1.9156 

0  12    2.6 

11.204 

12 

23  15     1.23 

2.0481 

8  54    7.6 

10.696 

12 

0  49  39.54 

1.9140 

S.  0    0  50.6 

11.196 

13 

2:3  17    4.00 

9.0449 

8  43  24.9 

10.727 

13 

0  51  34  .:w 

1.9124 

N.  0  10  20.9 

11.186 

14 

23  19    6.53 

9.0403 

8  32  40.4 

10.758 

14 

0  53  29.03 

1.9109 

0  21  31.7 

11.175 

15 

23  21     8.83 

9.0364 

8  21  54.0 

10.788 

15 

0  55  23.64 

1.9095 

0  32  41.9 

11.164 

16 

2:^  23  10.90 

9.0397 

8  11     5.8 

10.817 

16 

0  57  18.17 

1.9081 

0  43  51.4 

11.153 

i   17 

2:i  25  12.75 

2.0990 

8    0  16.0 

10.844 

17 

0  59  12.61 

1.9067 

0  55    0.2 

11.141 

i   18 

23  27  14.38 

2.0953 

7  49  24.5 

10.871 

18 

1     I     6.97 

1.9054 

1     6    8.3 

11.128 

19 

2:3  29  15.79 

9.0917 

7  ;'8  31.5 

10.897 

19 

1     3     1.26 

1.9049 

1   17  1.5.6 

11.114 

20 

23  31    16.98 

9.0181 

7  27  36.9 

10.922 

20 

1     4  55.47 

1.9029 

1  28  22.0 

11.100 

'  21 

2;^  ,33  17.96 

2.0146 

7  16  40.9 

10.945 

21 

1     6  49.61 

1.9017 

1  39  27.6 

11.086   i 

22 

23  :35  18.73 

2.0111 

7    5  43.5 

10.968 

22 

1     8  43.68 

1.9007 

1  50  32.3 

11.070 

23 

23  37  19.29 

2.0076 

6  54  44.7 

10.991 

23 

1   10  37.69 

1.8997 

2     I  36.0 

11.053   , 

^ 

23  39  19.64 

9.0042 

S.  6  43  44.6 

11.012 

24 

1  12  31.64 

1.8987 

N.  2  12  38.6 

11.035 

__  _ — —    — _  —   —           -  ■— —  — 
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XI. 


GEBBNWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Sight  Asoenaioii. 

Diffifor 
IMinate. 

Declination. 

Diff.  for 
1  Minute. 

Hoar. 

Ri«;ht  Ascension. 

Diff  for 
1  Minute. 

Declination. 

Diff  for 
1  Miuate. 

SAG 

?URDi! 

L  Y  25. 

MONDAY  27. 

h     m     8 

s 

O          f          II 

II 

b     m     8 

8 

0      /      // 

It 

0 

1  12  31.64 

1.8987 

N.  2  12  38.6 

11.035 

0 

2  43  28.20 

1.9092 

N.IO  31     2.7 

9.S03 

1 

1  14  25.53 

1.8977 

2  23  40.2 

11.018 

1 

2  45  22.79 

1.9105 

10  40  31.5 

9.457 

2 

1   16  19.37 

1.8968 

2  34  40.8 

11.001 

2 

2  47  17.46 

1.9119 

10  49  57.5 

9.411 

3 

1   18  13.15 

1.8959 

2  45  40.3 

10.9t?.} 

3 

2  49  12.22 

1.9134 

10  59  20.8 

9.364  ! 

4 

1  20    6.88 

1.6951 

2  56  38.7 

10.963 

4 

2  51     7.07 

1.9149 

11     8  41.2 

9.316 

5 

1  22    0.57 

I.8M4 

3    7  35.8 

10.942 

5 

2  .^3    2.01 

1.9164 

11    17  58.7 

9.967  i 

6 

1  23  54.21 

1.8937 

3  !8  31.7 

10.991 

() 

2  54  57.04 

1.9180 

11  27   13.2 

9.917 

7 

1  25  47.81 

1.8931 

3.  2<)  26.3 

10.899 

7 

2  .56  52.17 

1.9196 

1 1  36  24.8 

9.168  1 

8 

1  27  41.38 

1.8936 

3  40  19.6 

10.877 

8 

2  58  47.39 

1.9212 

1145  33.4 

9.119 

9 

1  29  34.92 

1.8921 

3  51    M.6 

10.855 

9 

3     0  42.71 

1.9229 

11  54  3:M 

9.069 

10 

1  31  28.43 

1.8916 

4     2    2.2 

10.832 

10 

3    2  38.14 

1.9247 

12    3  41.7 

9.017 

11 

1  33  21.91 

].891I 

4   12  51.4 

10.807 

11 

3     4  33.67 

1.9264 

12  12  41.2 

8.965 

12 

1  35  15.36 

1.8907 

4  23  39.1 

10.782 

12 

3    6  29.31 

1.9282 

12-^1  37.5 

8.912 

13 

I  37    8.79 

1.8904 

4  34  25.3 

10.757 

13 

3    8  25.06 

1.9301 

12  30  30.7 

8.860 

14 

1  39    2.20 

1.8901 

4  45  10.0 

10.732 

14 

3  10  20.92 

1.9319 

12  39  20.7 

8.807 

15 

1  40  55.60 

1  8S98 

4  55  5:3.1 

10.705 

15 

3  12  16.89 

l.g:)38 

12  48    7.6 

8.754 

16 

I  42  48.98 

l.«897 

5    6  34.() 

10.678 

16 

3  14    12.98 

1.9358 

12  56  51.2 

8.699 

17 

1  44  42.3() 

1.8896 

5   17  14.5 

10.651 

17 

3   16    9.19 

J. 9378 

13     5  31.5 

8.643 

18 

1  46  35.73 

1.8894 

5  27  52.7 

10.022 

18 

3   18     5.52 

1.9398 

13  14     8.4 

8.567 

19 

1  48  29.0<) 

1.8894 

5  38  29.2 

10.593 

19 

3  20     1.97 

1.9419 

13  22  42.0 

8.539 

20 

1  50  22.4() 

1.&«.'S 

5  49     3.9 

10.563 

20 

3  21   58.55 

1.9441 

13  31   12.2 

8.476 

21 

1  52  15.83 

1.8896 

5  59  36.8 

10.533 

21 

3  23  55.26 

1.9462 

IM  39  39.1 

8.419 

22 

1  54    9.21 

1.8897 

6  10     7.9 

10.503 

22 

3  25  52.10 

1.9484 

13  48    2.5 

8.361 

23 

1  56    2.59 
SI 

1.8898 

JNDA^ 

N.  6  20  37.1 
I  26. 

10.479 

23 

3  27  49.07 
TU 

1.9506 

ESDA 

N.13  56  22.4 
Y  28. 

8.309 

0 

1  57  55.98 

1.8900 

N.  6  31     4.5 

10.441 

0 

3  21^  46.17 

1 .9528 

N.14     4  38.8 

8.943 

1 

1  59  49.39 

1.8903 

6  41  30.0 

10.408 

1 

3  31  43.41 

1.9551 

14  12  51.6 

8.183 

2 

2     1  42.82 

1.8906 

6  51  ,5'U 

10.374 

2 

3  33  40.79 

1.9574 

14  21     0.8 

8.193 

3 

2    3  36.26 

1.8909 

7     2   14.9 

10.340 

3 

3  35  38.30 

1.1)597 

,     14  29    6.4 

8.063 

4 

2    5  29.73 

1.8913 

7   12  34.3 

10.306 

4 

3  37  35.95 

1.9621 

14  37    8.4 

8.009   , 

5 

2    7  23.22 

1.8917 

7  22  51.6 

10.271 

5 

3  39  .33.75 

1.9646 

14  45    6.7 

7.941 

6 

2    9  16.74 

1.8999 

7  33    6.8 

10.236 

6 

3  41  31.70 

1.9670 

14  5;)     1.3 

7.878 

7 

2  11   10.29 

1.8998 

7  43   19.9 

10.201 

7 

3  43  29.79 

1.9694 

15    0  52.1 

7.815 

8 

2  13    3.88 

1.8934 

7  53  30.9 

10.165 

8 

3  45  28.03 

1.9720 

15    8  39.1 

7.759  1 

9 

2  14  57.50 

1.8941 

8    3  39.7 

10.127 

9 

3  47  26.43 

1.9746 

15  16  22.4 

7.689 

10 

2  16  51.17 

1.8948 

8  13  46.2 

10.089 

10 

3  49  24.98 

1.9771 

15  24     1.8 

7.694 

11 

2  18  44.88 

1.8955 

8  23  50.4 

10.051 

11 

3  51  23.68 

1.9796 

15  31  37.2 

7.558 

1   12 

2  20  38.63 

1.896v> 

e  33  52.3 

10.019 

12 

3  53  22.53 

1.9822 

15  39    8.7 

7.493 

13 

2  22  32.43 

1.8971 

8  43  51.8 

9.973 

13 

3  55  21.54 

1.9848 

15  46  :36.3 

7.497 

14 

2  24  26.28 

1.8980 

8  53  49.0 

9.9:^3 

14 

3  57  20.71 

1.9875 

15  .53  59.9 

7.359  ! 

i   15 

2  26  20.19 

1.8989 

9     3  43.8 

9.899 

15 

3  59  20.04 

1.9902 

!6     I   19.4 

7.292 

!   16 

2  28  14.15 

1.8998 

9  13  36.1 

9.851 

16 

4     I    19.54 

1.9930 

16    8  34.9 

7.294 

i   17 

2  30    8.17 

1.9008 

9  23  ^5.9 

9.810 

17 

4     3  19.20 

1.9958 

16  15  46.3 

7.155 

18 

2  32    2.25 

1.9019 

9  ;«  13.3 

9.768 

18 

4     5  li>.03 

1.9986 

16  22  53.5 

7.086 

19 

2  33  56.40 

1.9031 

9  42  58.1 

9.725 

19 

4    7  19.03 

2.0013 

16  29  56.6 

.    7J)17, 

20 

2  35  50.62 

1.9049 

9  52  40.3 

9.681 

20 

4     9  19.19 

9.0041 

16  36  55.5 

6.946 

21 

2  37  44.90 

1.9054 

10    2  19.9 

9.637 

21 

4   11   19..52 

2.0069 

16  43  50.1 

6.875 

22 

2  39  39.26 

1.9066 

10  11  56.8 

9J>93 

22 

4  13  20.02 

2.0098 

16  50  40.5 

6.804  1 

23 

2  41  33.69 

1.9079 

10  21  31.1 

9.549 

23 

4   15  20.69 

2.0127 

16  57  26.6 

6.739  ' 

124 

2  43  28.20 

1.9099 

N.IO  31     2.7 

9.503 

24 

4  17  21.54 

S.0156 

N.17    4    8.3 

6UB9 

—    ...          .  --  - 
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GREENWICH  MEAN  TIME. 

THE  MOOD'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

KiKht  Attccoiiiua. 

Diff.f</i 
1  Minute. 

1 

Declination. 

DiiL  iur 
1  Minnie. 

Hoar. 

Riffht  Aeoeneion. 

• 

Difffor 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

WEU 

>NESD 

AY  29. 

FKIDAY  31. 

0 

h     III      H 

4  17  21.54 

8 

9.0156 

N.17''    4     8.3 

6.659 

0 

h     m     8 

5  57  39.08 

s 
9.1637 

N.20  49    7.9 

n 
9.496 

1 

4  19  22.56 

9.0185 

17   10  45.7 

6.586 

1 

5  59  48.99 

9.1666 

20  51  .34.8 

9.398 

2 

4  21  213.76 

9.0914 

17   17   18.6 

6.519 

2 

6     1  59.07 

9.1695 

20  53  55.7 

9.997 

3 

4  23  25.1:3 

Q.094:i 

17  23  47.1 

6.437 

3 

6    4    9.:3:3 

2.1794 

20  56  10.5 

9.196 

4 

4  25  26.68 

a.0-373 

17  30  11.1 

6.369 

4 

6    6  19.76 

9.1752 

20  58  19.2 

9.094 

:  5 

4  27  28.41 

9.0303 

17  36  30.6 

6.287 

5 

6    8  30.36 

9.1781 

21     0  21.8 

1.999 

'     6 

4  29  30.32 

9.0333 

17  42  45.6 

6.919 

6 

6  10  41.13 

9.1809 

21     2  18.3 

1.890  ; 

7 

4  31  32.4  J 

9.0363 

17  48  56.0 

6.135 

7 

6  12  52.07. 

9.1837 

21     4     8.6 

1.788 

8 

4  as  34.(S8 

9.0394 

17  55     1.8 

6.057 

8 

6  15    3.18 

2.1865 

21     5  52.8 

1.684  : 

9 

4  S5  37.14 

9.0495 

18     1     2.9 

5.979 

9 

6  17  14.45 

9.1899 

21     7  30.7 

1.579 

10 

4  37  39.78 

9.0455 

18    6  59.3 

5.901 

10 

6  19  25.88 

9.1919 

2r    9    2.3 

1.475 

11 

4  39  42.60 

9.0486 

18  12  51.0 

5.822 

11 

6  21  37.48 

9.1946 

21    10  27.7 

l.,371 

12 

4  41  45.61 

9.0517 

18   18  :37.9 

5.742 

12 

6  23  49.24 

9.19rj 

21   11  46.8 

J.966 

13 

4  43  48.80 

9.0548 

18  24  20.0 

5.t>62 

13 

6  26     1.16 

9.9000 

21    12  59.() 

1.160 

14 

4  45  52.18 

9,0579 

18  29  57.3 

5.582 

14 

6  28  13.24 

9.9096 

21    14     6.0 

1.053 

15 

4  47  55.75 

9.0610 

18  35  29,S 

5.500 

15 

6  30  25.47 

9.9051 

21    15    6.0 

0.947   j 

16 

4  49  59.50 

9.0641 

18  40  57.3 

5.418 

16 

6  32  37.85 

9.2076 

21    15  59.6 

0.840   I 

17 

4  52    3.44 

9.0679 

18  46  19.9 

5.336 

17 

6  34  50.:38 

9.9109 

21    16  46.8 

0.739 

18 

4  54    7.57 

9.0704 

18  51  37.6 

5.253 

18 

6  :17    3.07 

2.9197 

21   17  •>7.5 

0.695   ! 

19 

4  56  11.89 

9.0736 

18  56  50.\i 

5.169 

19 

(>  :39  15.91 

9.9151 

21   18     1.8 

0.517   , 

20 

4  58  16.40 

9.0767 

19     1  i>7.8 

5.085 

20 

6  41  28.89 

9.9175- 

21    18  29.5 

0.408  1 

21 

5    0  21.10 

9.0798 

19    7     0.4 

5.001 

21 

6  43  42.01 

9.9198 

21    18  50.7 

0.999   \ 

22 

5    2  25.98 

9.0899 

19  11  57.9 

4.915 

22 

6  45  .55.27 

9.9999 

21    19    5.4 

0.190 

23 

5    4  31.05 

9.0861 

N.19  \6  50.2 

4.828 

23 

6  48    8.67 

9.9945   |N.2I     19    13.5 

40.080 

1 

THl 

JRSD^ 

LY  30. 

SATUKDA 

Y,  SEPTEMBER 

1. 

1 

0 

5    6  36.3J 
5    8  41.76 

9.0699 
9.0994 

N.19  21  37.3 
19  26  19.2 

4.749 
4.655 

0 

6  50  22.21 

9.2267   |NJ21    19   15.0 

-0.030  ' 

1 

2 

5  10  47.40 

9.0957 

19  30  55.9 

4.567 

3 

5  12  53.24 

9.0989 

19  35  27.:i 

4.479 

4 

5 

5  14  59.27 
5  17    5.48 

9.1090 
9.1051 

19  39  53.4 
19  44  14.1 

4.390 
4.300 

PHASES 

OF  THE  MOON 

. 

1     « 

5  19  11.88 
5  21   18.48 

9.1083 
9.1115 

19  48  29.4 
19  52  39.:i 

4.210 
4.190 

7 

8 

5  23  25.26 

9.II46 

19  56  43.8 

4.029 

•1      ii 

Ill 

!  10 
11 

5  25  32.2:3 

5  27  39.39 

'      5  29  46.74 

9.1177 
9.1909 
9.1940 

20    0  42.8 
20    4  :^6.3 
20    8  24.2 

3.937 
3.845 
3.753 

( 

P    New  Moon 
3)  First  Quart 

.    Aujrn  t       7       6 
<*r     ...     14       4 

iiO.9 
44.0        1 

12 

5  31  54.27 

9.1971 

20  12    6.6 

3.660 

( 

3  iMiIl  Moon 

....     21       4     ' 

20.3 

13 
i   14 

5  :34     1.99 
5  36    9.90 

9.1309 
9.1334 

20  15  43.4 
20  19  14.5 

3.566 
3.471 

( 

t    Lust  Qiiartf 

-r.     .     .     .     29       2 

17.9 

15 

1      5  :38  18.00 
'      5  40  26.28 

9.1365 
9.1395 

20  22  :J9.y 
20  25  59.6  1 

3J76 
3.981 

i 

16 

17 

5  42  34.74 

9.1496 

20  29  13.6 

3.185 

<l        li 

18 

5  44  4:i.:39 

9.1457 

20  32  21.8 

3.088 

{ 

C    Perijjee .     . 

.    Angiist     14       0.2 

19 
20 

5  46  52.22 
5  49     1.23 

9.1487 
9.1517 

20  35  24.2 
20  38  20.7 

94)91 
2.894 

( 

CC   Apogee .     . 

....     28       0.8 

i 

21 

5  51   10.43 

9.1547 

20  41   11.4 

9.796 

22 

5  53  19.80 

2.1577 

20  43  56.2 

9.697 

23 

5  55  29.35 

9.1607 

20  46  35.0 

9J)97 

24 

5  57  39.08 

9.1637 

N.20  49    7.9 

9.498 

.  _ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ja   . 
1 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Di£r. 

3984 

illii- 

P.L. 

of 

DIff. 

Vlh. 

P.  L. 

of 
DIff. 

IX«>- 

P.  L. 

of 

DIff. 

1 

Fomalhaiit 

W. 

0            f        II 

8:3  55    8 

85  19  38 

3980 

O          1        It 

86  44  13 

3375 

O           1         II 

88    8  54 

3970  ! 

ce  PegQsi 

W. 

68  52  25 

3491 

70  12  59 

3480 

71  33  46 

3469 

72  54  45 

3458 

1 

«  ArietiH 

w. 

25  56  13 

3977 

27    8  15 

ssa*) 

28  21  50 

3804 

29  36  48 

3733 

Pollux 

E. 

55  10  3(i 

3114 

53  42  43 

3112 

52  14  48 

3110 

50  46  51 

3109 

Sun 

E. 

72    4  24 

3409 

70  42  32 

3418 

69  20  36 

3414 

(i7  58  35 

3409 

!    2 

FomnlhaiJt 

W. 

95  18  46 

3344 

96  39    3 

3938 

98    4  27 

3939 

99  29  58 

3997 

a  Pe^nsi 

W. 

79  42  44 

3404 

81     4  56 

3394 

82  27  19 

3385 

83  49  53 

3374 

a  Ai'ietiH 

W. 

36    7  50 

3479 

37  28  38 

3449 

38  50    7 

3408 

40  12  15 

3375 

Pollux 

E. 

43  26  %) 

3097 

41  58  16 

3096 

40  30    1 

3093 

39     1  43 

3009 

Sun 

E. 

61     6  57 

3378 

.59  44  15 

3370 

58  21  24 

3363 

56  58  25 

3354  1 

3 

a  Arietis 

W. 

47  11  27 

3*349 

48  36  47 

3918 

50    2  35 

3196 

51  28  49 

3175 

Aldebtiran 

W. 

13  28  38 

9969 

14  5:  >  29 

9956 

16  30  37 

9944 

18    2    0 

9939 

Pollux 

E. 

31  39  59 

3094 

30  M  42 

3098 

28  43  30 

3105 

27  15  26 

3113  ' 

Sun 

E. 

50    0  57 

3307 

48  36  54 

3297 

47  12  39 

3986 

45  48  1 1 

3976  , 

4 

ot  Arietis 

VV. 

58  46    4 

3078 

60  14  41 

3060 

61  43  39 

3043 

63  12  59 

3096 

Aldebaraii 

W. 

25  42  42 

9873 

27  15  m 

9860 

28  48  46 

9848 

30  22  II 

9836 

Sun 

E. 

38  42  37 

3918 

37  16  49 

3906 

35  50  46 

3193 

34  24  29 

3181 

5 

a  Arietin 

W, 

70  44  50 

9944 

72  16  13 

9999 

73  47  55 

9914 

75  19  56 

9899 

Aldebarni) 

W. 

38  13  15 

9774 

39  48  17 

9789 

41  2.3  35 

9750 

42  59    9 

9737  , 

Son 

E. 

27    9  17 

3118 

25  41  29 

3105 

24  13  26 

3099 

22  45    7 

3080 

9 

Sun 

W. 

22    0    5 

9741 

23  35  50 

9739 

25  11  47 

9793 

26  47  56 

9715 

Mars 

E. 

61     1  33 

9643 

59  23  37 

9637 

57  45  32 

9630 

56    7  18 

9695 

Jupiter 

E. 

77  52  55 

9448 

76  10  28 

9440 

74  27  50 

9439 

72  45     1 

9494  1 

An  tares 

E. 

89  2(3  38 

9470 

87  44  43 

9469 

86    2  37 

0455 

84  20  21 

!I44A   ' 

10 

Sun 

W. 

34  51  20 

9678 

36  28  30 

9679 

38    5  48 

9666 

39  43  14 

9660 

Mars 

E. 

47  54  23 

9609 

46  15  31 

2599 

44  36  35 

9596 

42  57  35 

9595 

Jupiter 

E. 

64     8  35 

9395 

62  24  53 

9389 

60  41     3 

9384 

58  57    6 

9380 

A 11 1  ares 

E. 

75  46  41 

9419 

74  3  as 

9414 

72  20  18 

9409 

70  36  bk) 

94U5 

11 

Sun 

W. 

47  52  15 

9635 

49  30  23 

9631 

51     8  36 

9696 

52  46  55 

9693  1 

Mars 

E. 

34  42  28 

9601 

as    3  34 

9605 

31  24  46 

2619 

29  46    7 

9621 

Jupiter 

E. 

50  15  50 

9369 

48  31  20 

2359 

46  46  46 

2356 

45    2    8 

9354 

1 

An  tares 

E. 

61  58  54 

9391 

60  15    6 

9389 

58  31   16 

9.189 

56  47  25 

9389  • 

12 

Sun 

W. 

(10  59  38 

9608 

62  38  22 

9605 

64   17  10 

2603 

65  56     1 

( 
9601   > 

Jupiter 

E. 

36  18  27 

9a-»o 

34  33  41 

2351 

32  48  56 

9353 

31     4  13 

9R55 

Aiitare.s 

K. 

48    8  17 

2394 

46  24  34 

2398 

44  40  56 

2403 

42  57  25 

9408 

13 

Sun 

VV. 

74  10  49 

9595 

75  49  51 

9593 

77  28  55 

2592 

79    8     1 

9591 

1 

An  tares 

E. 

34  22  23 

2457 

32  40    9 

9473 

30  58  18 

9492 

2<»  16  54 

2516 

1 
1 
1  . 

a  Aqnilee 

E. 

83    5  12 

2889 

81  32  39 

9894 

80    0  12 

9900 

78  27  53 

9907  '■ 

14 

Sun 

W. 

87  23  36 

2.^91 

89    2  43 

9591 

90  41  50 

9599 

92  20  56 

2593 

1 

Spica 

W. 

28     1  38 

2438 

29  44   19 

9422 

31  27  22 

9410 

33  10  43 

9399 

1 

a  Aqiiilttf 

E. 

70  49  10 

2965 

69  18  13 

9981 

67  47  :}6 

9990 

66  17  22 

3020  ; 

Fomalhaiit 

E. 

103  45  24 

2539 

102    4  42 

2590 

100  23  56 

9517 

98  43    6 

9515 

XIV. 
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GREENWICH  MEAN  TIME. 


LUKAE  DISTANCES. 


Day  of  the 
Month. 

Name  and  Dir«otion 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

xvt. 

P.L. 

of 

Diff. 

xvinb. 

P.L. 

of 
Diff. 

XXlh. 

P.L. 

of 

Diff. 

1 

Fomalhaut 

W. 

89  33  40 

3965 

0         /       n 

90  58  32 

3960 

0           1         H 

92  23  30 

3954 

93  48'  35 

3949 

a  Pegasi 

W. 

74  15  56 

3446 

75  37  20 

3436 

76  58  56 

3495 

78  20  44 

3415 

aArietitj 

w. 

30  .53    0 

3671 

32  10  18 

3615 

*3  28  36 

.3565 

34  47  48 

a590 

Pollux 

E. 

49  18  52 

3106 

47  50  50 

3105 

46  22  46 

3109 

44  54  39 

3100 

Sun 

E. 

66  36  29 

.3404 

65  14   17 

3398 

m  51  58 

3391 

62  29  31 

3385 

2 

Fomalhaut 

W. 

100  55  35 

3991 

102  21    19 

3915 

10:3  47  10 

3910 

105  13    7 

3904 

aP.'gasi 

W. 

85  12  39 

3365 

86  35  36 

3355 

87  .58  44 

.3345 

89  22    3 

3337 

a  Arietis 

W. 

41  35    0 

3345 

42  58  20 

3317 

44  22  12 

3990 

45  46  35 

3965 

Pollux 

E. 

37  ;^3  23 

3091 

36    5    2 

3090 

34  136  40 

3091 

33    8  19 

3099 

Sun 

E. 

.55  35  16 

3345 

54  11  57 

3337 

52  48  28 

3397 

51  24  48 

3318 

3 

a  Arietis 

W. 

52  55  28 

3155 

54  22  31 

3135 

55  49  58 

3115 

57  17  49 

3096 

Aldebnraii 

w. 

19  3:3  38 

9990 

21     5  32 

9908 

22  37  41 

9897 

24  10    4 

2685 

Pollux 

E. 

25  47  32 

3194 

24  19  52 

3141 

22  52  32 

3163 

21  25  39 

3193 

Sun 

E. 

44  23  31 

3965 

42  .58  38 

3953 

41  33  31 

3949 

40    8  11 

3930 

4 

a  Arietis 

W. 

64  42  40 

3009 

66  12  42 

9993 

67  43    4 

9976 

69  13  47 

9960 

4ldebnran 

W. 

31  ,55  .52 

9835 

a3  29  48 

9819 

35    4    0 

9799 

36  38  29 

9786 

Sun 

E. 

32  57  57 

3168 

31  31  10 

3156 

30    4    8 

3143 

28  36  50 

3130 

5  :  otArietis 

W. 

76  52  16 

9884 

78  24  55 

9870 

79  57  52 

9856 

81  31 .  7 

9842 

Aldebamn 

W. 

44  35    0 

9724 

46  11     8 

9719 

47  47  32 

9699 

49  24  13 

2687 

Sun 

E. 

21   16  33 

3068 

19  47  44 

3056 

18  18  40 

3045 

16  49  23 

3034 

y 

Sun 

W. 

28  24  16 

2707 

30    0  47 

9699 

31  37  28 

9699 

33  14  19 

2684 

Mars 

E. 

54  28  57 

9619 

52  50  28 

9614 

51   11  52 

9610 

49  33  10 

9606 

1  Jupiter 

E. 

71     2     1 

9416 

69  18  52 

9419 

67  35  35 

9406 

65  52    9 

2401 

An  tares 

E. 

82  37  55 

9441 

80  55  19 

9435 

79  12  34 

9499 

77  29  41 

2424 

10     5*u>- 

W. 

41  20  48 

9655 

42  58  29 

9649 

44  36  18 

9644 

46  14  13 

2639 

Mars 

E. 

41  18  33 

9594 

39  39  30 

9595 

38    0  28 

2596 

36  21  27 

2597 

J  UPITER 

E. 

57  13    2 

9375 

55  28  52 

9379 

53  44  37 

9368 

52    0  16 

2364 

Aiitare.«< 

E. 

68  53  29 

9409 

67    9  57 

9398 

65  26  20 

9396 

63  42  39 

9383 

11 

Sun 

W. 

54  25  19 

9690 

56    3  47 

9616 

57  42  20 

9613 

59  20  57 

2610 

Mars 

E. 

28    7  40 

9639 

26  29  28 

9645 

24  51  34 

9663 

2:3  14    4 

9686 

Jupiter 

E. 

43  17  27 

9353 

41  32  44 

3351 

39  47  ,59 

9350 

38    3  13 

3350 

Aiitares 

E. 

55    3  34 

9389 

53  19  43 

3389 

51  a5  .52 

9390 

49  52    3 

9399 

12 

Sun 

W. 

67  34  54 

9599 

69  13  50 

9598 

70  .52  48 

2596 

72  31  48 

9596 

Jupiter 

E. 

29  19  34 

9356 

27  34  59 

9363 

25  50  31 

2368 

24    6  11 

9376 

Antares 

E. 

41  14     2 

9415 

3J)  30  48 

9499 

37  47  45 

2432 

:36    4  56 

9443 

13 

Sun 

W. 

80  47    8 

9501 

82  26  15 

9591 

84     5  22 

2591 

85  44  29 

9591 

Antares 

E. 

27  36    3 

9544 

25  ,55  51 

2579 

24  16  27 

9699 

22  38    2 

2678 

a  Aquilee 

E. 

76  ,55  43 

9916 

75  23  44 

9995 

73  51  57 

2937 

72  20  25 

2950 

14     Suiv 

W. 

94    0     1 

9593 

95  39    5 

9594 

97  18    8 

2595 

98  .57  10 

2596 

Spica 

W. 

;34  54  19 

9390 

36  38    8 

9382 

38  22    8 

2376 

40    6  17 

2371 

a  Aquilse 

E. 

64  47  34 

3049 

63  18  13 

3066 

61  49  22 

3094 

60  21     5 

3124 

FoTnalhaut 

E. 

97    2  14 

9514 

95  21  20 

9514 

93  40  26 

9514 

91  59  32 

9515 
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XV. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

o  ::: 
P 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

iir»- 

P.L. 

of 
Diff. 

VJh. 

P.L. 
of 

Diff. 

D^ 

P.L. 

of 

Diff. 

* 

15 

Sun 

W. 

100  36  10 

1 
9598 

O         1        II 

102  15    8 

9599 

O           /         // 

ia3  54     4 

9601 

105  32  57 

2603 

Spicji 

w. 

41  50  33 

3387 

1    43  34  55 

9363 

45  19  23 

9360 

47    3  55 

9358 

Mars 

w. 

21     ]  26 

9697 

22  I^  24 

9660 

24  15  57 

9640 

25  .53  .58 

9623 

oc  Aquilae 

E. 

58  53  24 

3157 

!    57  26  23 

3193 

56    0    6 

3934 

,54  34  37 

3978 

Fomnlhaiit 

E. 

90  18  39 

2516 

88  37  48 

9517 

86  56  59 

2519 

85  16  12 

9592 

16 

Sun 

W. 

113  46  43 

9615 

115  25  18 

9618 

117    3  49 

9691 

118  42  16 

9624 

Spicii 

w. 

55  47    5 

9355 

.    57  31  44 

9356 

59  16  22 

2356 

61      1     0 

9357 

Mars 

w. 

34    8  23 

2579 

35  47  47 

2575 

37  27  16 

9579 

39    6  49 

9571 

Jupiter 

w. 

20  38  29 

9405 

22  21  56 

9398 

24    5  34 

9399 

25  49  20 

9388 

a  Aqiiilte 

E. 

47  41  49 

3577 

46  22  50 

3659 

45    5  19 

3748 

43  49  23 

.3848 

Foiiialhuiit 

E. 

76  53  33 

2545 

75  13  22 

9551 

73  3.3  20 

9159 

71  53  28 

9.Vi6 

OL  Pegnsi 

E. 

92  42    5 

9681 

91     5    0 

9683 

89  27  57 

9686 

87  .50  58 

9689 

17 

Mars 

W. 

69  43  28 

9370 

71  27  46 

9373 

73  12    0 

9376 

74  56    9 

2380 

W. 

47  24  52 

9572 

49    4  26 

2573 

50  43  58 

9575 

52  23  27 

9578  : 

Jupiter 

W. 

34  29    4 

2384 

36  13     1 

9386 

37  56  56 

9386 

39  40  48 

9391 

Antares 

W. 

24  40  59 

9617 

26  19  31 

9586 

27  .58  45 

9563 

29  38  31 

9544   1 

Fomalliaiit 

E. 

63  37  12 

9619 

61  58  43 

9639 

60  20  32 

9647 

58  42  41 

9664 

Of  Pegasi 

E. 

79  47  42 

9792 

78  11  31 

2731 

76  35  32 

9740 

74  59  45 

9751 

18 

Spiea 

W. 

83  35  24 

9403 

85  18  54 

9409 

87    2  16 

9415 

88  45  29 

2499 

Mars 

W. 

60  39  43 

9098 

62  18  41 

9604 

63  .57  31 

2609 

65  36  14 

9614 

Jupiter 

W. 

48  18  55 

9411 

50    2  14 

9416 

51  45  26 

9491 

53  28  31 

9496 

A  111  ares 

W. 

38    2  12 

9498 

39  43  28 

9494 

41  24  49 

9499 

43    6  13 

2499 

romalhniit 

E. 

50  39  35 

9769 

49    4  27 

9797 

47  29  55 

9897 

45  56    2 

9860  i 

(t  Pegasi 

E. 

67    5     1 

9894 

65  31     4 

S843 

(53  57  32 

9863 

^"l  24  26 

OflS4 
•004     j 

19 

Spica 

W. 

97  19  15 

9457 

99     1  29 

9465 

100  43  32 

9473 

102  25  23 

1 

9489  I 

Mars 

W. 

73  47  45 

2649 

75  25  34 

2656 

77    3  13 

9663 

78  40  42 

9679  i 

Jupiter 

W. 

62     1  46 

2459 

()3  43  57 

9467 

65  25  57 

9475 

67    7  45 

9483 

Antares 

W. 

51  33    0 

9502 

53  14  11 

2506 

.54  55  16 

9510 

56  36  15 

9516 

Fomnlbaiit 

E. 

38  18  53 

3090 

36  50  31 

3154 

35  23  27 

3296 

:I3  57  49 

rao7 

OL  Petratii 

E. 

54  46  36 

3023 

53  16  52 

3059 

51  47  52 

3097 

,50  19  39 

3139 

a  Ariel  is 

E. 

96  23  22 

2577 

94  43  55 

9584 

93    4  38 

9591 

91  25  31 

9599 

20 

Mars 

W. 

86  45  10 

9718 

88  21  26 

9728 

89  57  29 

2738 

91  33  18 

2749 

Jupiter 

W. 

75  33  52 

2527 

77  14  28 

2536 

78  54  51 

9546 

80  35    0 

9556 

Antares 

W. 

64  59    4 

9550 

m  39    8 

2558 

68  19     1 

9566 

69  58  43 

9574   I 

w  Pegasi 

E. 

43  12  42 

3415 

41  50  4i 

3488 

40  .30    5 

3569 

39  10  57 

3659  \ 

a  Arietis 

R. 

83  12  51 

9646 

81  34  59 

2657 

79  .57  21 

9669 

78  19  59 

9660  : 

Aldebaran 

E. 

114  46  37 

2491 

113    5  11 

9500 

111  23  58 

9510 

109  42  59 

2590 

1 

21 

Jupiter 

W. 

88  52  13 

9610 

90  30  55 

9621 

92    9  22 

9632 

93  47  ;« 

i 

9643 

Antares 

W. 

78  14    3 

9623 

79  52  27 

9634 

81  30  36 

9645 

83    8  .30 

9655 

Of  Aqnilfe 

W. 

40  27  32 

4313 

41  34  13 

4919 

42  42  28 

4199 

43  52    8 

4049 

a  Arietis 

E. 

70  17  18 

2747 

ii^  41  41 

2763 

67    6  24 

9779 

65  31  28 

9795 

Aldebaran 

E. 

101  21  37 

2579 

99  42    4 

9584 

98    2  47 

3595 

96  23  45 

9607 

22 

Jupiter 

W. 

101  54  Z^ 

9704 

103  31     8 

9716 

105    7  27 

9799 

106  43  29 

9741 

Antares 

W. 

91    14  16 

9713 

92  50  38 

9795 

94  26  44 

S738 

96    2  34 

9i90  i 

ft  Aqiii)m 

W. 

49  57  18 

3767 

51  12  55 

3798 

52  29  12 

9695 

53  46    4 

3066 

_  1 

XVI. 
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143 


GREENWICH  MEAN  TIME. 

LlT>rAP  DISTANCES. 

• 

h 

t 
T.L. 

P.  L. 

P.L. 

P.L. 

15 

Name  and  Direotion 
of  Object. 

Midnight. 

of 
Diff. 

9604 

XVI'- 

of 
Diff: 

xvrrih 

of 
DiflC 

XXl^ 

of 
Diff. 

9619 

Suif 

W. 

107  11  48 

108  50  37 

9607 

no  29  23 

2610 

0          1        it 

112    8    5 

Spica 

W. 

48 '48  30 

2357 

50  a3    7 

9355 

52  17  46 

9355 

54    2  26 

9355 

Mars 

w. 

27  32  22 

3610 

29  11     4 

2599 

30  50    0 

2591 

32  29    7 

9585 

aAqiiilie 

E. 

53  10    0 

3396 

51  46  19 

3380 

50  23  40 

3439 

49    2    8 

3505 

1 
1 

Fomalhaut 

E. 

83  35  2<J 

2525 

81  54  51 

2599 

80  14  18 

9534 

78  33  52 

9539 

ir> 

Sun 

W. 

120  20  39 

2627 

121  58  57 

9631 

123  37  10 

9635 

125  15  17 

2640 

Spica 

W. 

62  45  36 

2359 

64  30  10 

2362 

66  14  40 

9364 

67  59    6 

9367 

Mars 

W. 

40  46  24 

2569 

42  26     1 

2569 

44     5  39 

9569 

45  45  16 

9570 

Jupiter 

W. 

27  33  12 

2385 

29  17    8 

2384 

31     1     6 

2383 

32  45    5 

2383 

a  Aquilije 

E. 

42  35  10 

3959 

41  22  50 

4085 

40  12  34 

4294 

39    4  31 

4384 

1 

Fomalhaut 

E. 

70  13  46 

2574 

68  34  16 

2585 

66  55    0 

9595 

65  15  58 

2607 

a  Pegasi 

E. 

86  14     4 

2694 

84  37  16 

2700 

8;3    0  36 

S706 

81  24    4 

2713 

! 

17 

S  ica 

W. 

76  40  13 

2384 

78  24  11 

2389 

80    8    2 

2393 

81  51  47 

1 

9398 

Mars 

W. 

54     2  52 

2582 

55  42  12 

9585 

57  21  28 

9589 

59    0  38 

9593   ; 

Jupiter 

W. 

41  24  35 

2395 

43    8  17 

9398 

44  51  55 

2401 

46  35  28 

9405 

Aiitai*cs 

W. 

31  18  43 

2530 

32  59  15 

9518 

34  40    3 

2510 

36  21     3 

2503 

Fomalhaut 

E. 

57    5  13 

2681 

55  28    8 

9700 

53  51  28 

9731 

52  15  16 

2744   { 

1 

a  Pegasi 

E. 

73  24  13 

2763 

71  48  57 

9777 

70  13  59 

9799 

68  39  20 

9807   j 

18 

Spica 

VV. 

90  28  33 

2426 

92  11  28 

9434 

93  54  14 

9441 

95  36  50 

2449 

Mars 

VV. 

67  14  50 

2620 

68  53  18 

9626 

70  31  37 

9634 

72    9  46 

2641 

JOPITER 

VV. 

55  11  28 

2433 

56  54  16 

9439 

58  36  55 

2445 

60  19  25 

2452 

Autares 

W. 

44  47  37 

2492 

46  29     1 

9493 

48  10  24 

9495 

49  51  44 

9498 

Fomalhaut 

E. 

44  22  52 

^     2897 

42  50  29 

2938 

41  18  58 

2963 

39  48  24 

3034 

a  Pegtisi 

E. 

60  51  47 

2908 

59  19  38 

9933 

57  48     1 

2962 

56  17    0 

2991 

19 

Spica 

W. 

104     7    2 

2490 

105  48  29 

9499 

107  29  43 

9510 

109  10  43 

2520 

Mars 

W. 

80  18    0 

2681 

81  55    6 

9689 

83  32    0 

9699 

85    8  41 

2708 

Jupiter 

VV. 

68  49  22 

2491 

70  30  48 

2499 

72  12    2 

9509 

73  53    3 

9517 

Antares 

VV. 

58  17    6 

2522 

59  57  49 

9527 

61  38  24 

9535 

63  18  49 

9542 

Fomaliinut 

E. 

32  33  46 

3400 

31   11  30 

3508 

29  51   15 

3633 

28  33  16 

3778 

a  Pegasi 

E. 

48  52  17 

3185 

47  25  50 

3235 

46    0  22 

3968 

44  35  57 

3349 

aArietis 

E. 

8!>  46  34 

2607 

88    7  49 

9617 

86  29  17 

9696 

84  50  57 

9636 

20 

Mars 

VV. 

93     8  53 

2760 

94  44  14 

2771 

96  19  20 

9789 

97  54  11 

9794  1 

' 

Jupiter 

VV. 

82  14  56 

2566 

83  54  37 

2577 

85  34    4 

9588 

87  13  16 

9599  ; 

Antares 

VV. 

71  38  13 

2584 

73  17  30 

2593 

74  56  34 

9603 

76  35  25 

9619 

a  Pegasi 

E. 

37  53  26 

3759' 

36  37  41 

3672 

35  23  53 

3999 

34  12  12 

4141    1 

■ 

aArietis  • 

E. 

7(>  42  52 

2692 

75    6    2 

9705 

73  29  29 

9719 

71  53  14 

9733 

1 

Aldebfiivm 

E. 

108     2  14 

2530 

106  21  43 

2540 

104  41  26 

9551 

103     1  24 

9569 

'  21 

Jupiter 

VV. 

95  25  2<) 

2655 

97    3    9 

2667 

?^8  40  a3 

9679 

100  17  41 

9691 

Antares 

VV. 

84  46  10 

26(» 

86  23  35 

2678 

88    0  44 

2689 

89  37  38 

9701 

a  Aqiiilce 

VV. 

45    3    6 

3972 

46  15  13 

3919 

47  28  21 

3856 

48  42  25 

3809 

a  ArietiM 

E. 

63  5(>  53 

2811 

62  22  40 

9839 

60  48  50 

2847 

59  15  23 

9866 

Aldebarau 

E. 

94  44  59 

9618 

93    6  29 

2629 

91  28  14 

9641 

89  50  15 

S653 

22 

Jupiter 

VV. 

108  19  15 

2753 

109  54  44 

2766 

111  29  57 

9778 

113    4  54 

9791    1 

Antares 

W. 

97  38    7 

2763 

9<J  J  3  24 

2775 

100  48  25 

9788 

102  23    9 

9601 

a  Aqiiilae 

W. 

55    3  27 

3641 

56  21  17 

3619 

1 

57  39  31 

3509 

1 

58  58    6 

3584 
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XVIL 


aREBNWIOH  xMEAN  TIME. 


LUNAR  DISTANCES. 


« 


22 


23 


24 


25 


26 


27 


28 


29 


;]0 


31 


Name  and  Direotion 
of  01^«ot. 


a  Arietis 
Aldebaran 

a  Aqiiilfv 
a  Arietis 
Aldebaran 

a  Aquilte 
Fomiilhaut 
Aide ha  ran 

ft  Aquiltu 

Fomalhaut 

a  Pegasi 

Aldebaran 

Pollux 

Sun 

Fomalhaut 
ft  Pegasi 
Aldebaran 
Pollux 

Sun 

Fomalhaut 
a  Pegasi 
Pollux 
Snw 

Fomalhaut 
ft  Pegasi 
Pollux 

SaTC'RN 

Sun 

Fomalhaut 
a  Pegasi 
a  Ariet'iH 
Pollux 
Saturn 
Sun 

Fomalhaut 
a  Arietis 
Pollux 
Saturn 

SrjN 

ft  Arietis 

Aldebaran 

Saturn 

Sun 


E. 
E. 

W. 
E. 
E. 

W. 
W. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 

E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 


Noon. 


O  /         // 

57  42  20 
88  12  32 


60  16  58 

45  34  38 
75  20  27 

70  54  14 
35  53  29 
62  45  22 

81  33  31 

46  42  24 
35  8  50 
50  26  1 
94  39    2 

134  51  51 

57  48  37 
44  34  48 
.38  20     1 

82  38  39 
123  44  25 

68  59  30 

54  44  44 

70  48  15 

112  46  34 

80  II  52 
65  15  44 
.59    4  17 

79  55  48 

101  54   II 

91  26  13 
75  .59  31 
32  .30  52 

47  23    6 

68  12  39 
91     2  34 

102  44   18 

43  16  30 
35  4i  4 
.56  25    9 

80  6  44 

54  35  25 
21  21  20 

44  28  15 

69  1  45 


P.  L. 

of 

DIff. 


3570 
3081 
9769 

3599 
3563 
9857 

3544 
3376 
4301 
9949 
9»77 
3306 

3394 
3899 
3019 
3045 

3370 

* 

3319 
3633 
3094 
3497 

3301 
3530 
3191 
3116 
3446 

398:) 
3456 
3619 
3197 
3103 
3433 

3953 
3345 
3197 
3058 
3386 

3173 
9959 
9966 
3310 


m^ 


O  /        // 

56    9  42 
86  35    5 


61  36    5 

44  6  5 
73  45    9 

72  14  14 
37  12  44 
61   12    8 

82  53  7 
48  5  8 
36  15  42 
48  54  36 
93  8  21 
1.33  27  46 

59  12  21 

45  49  20 
36  50  .3 
81     9  22 

122  21  44 

70  23  28 

56  2  43 
69  19  58 

111  24  48 

81  36  2 
66  35  35 

57  36  33 

78  27  .58 
100  32  47 

92  50  44 

77  20  44 

33  49  6 
45  55  29 

66  44  33 
89  40  55 

104    9  24 
44  39  49 

34  14  27 
54  .56    9 

78  44  12 

56  2  7 
22  52  33 
42  57  45 

67  37  45 


P.L. 

of 

Diff. 


9906 
96T7 

3S57 
3111 
9774 

3591 
3595 

9868 

3549 
3365 
4914 
9959 
9986 
3317 

3391 
3795 
3019 
3059 
3386 

3310 
3617 
3099 
34;U 

3300 
3519 
3193 
3116 
3446 

3980 
3448 
3573 
3197 
3099 
3499 

3948 
3390 
3199 
3059 
3379 

3153 
2939 
9974 
3998 


P  L. 

Vlh. 

of 

Diff. 

O            /         // 

54  37  31 

9997 

84  ,57  54 

9680 

62  55  26 

3547 

42  38    9 

3144 

72  10    7 

9766 

73  34  15 

3599 

:i8  32  41 

3499 

59  39    8 

9670 

84  12  37 

3555 

49  28    5 

3356 

37  23  55 

4137 

47  2:3  2:3 

9969 

91  37  51 

9905 

132    3  .54 

3396 

60  36    8 

3310 

47    4  27 

3766 

35  20  14 

3096 

79  40  14 

3060 

120  59  12 

3393 

71  47  28 

3309 

57  20  59 

3609 

67  51  47 

3104 

110    3    7 

3436 

83    0  13 

3999 

67  55  38 

3S09 

.56    8  51 

3194 

77    0    8 

3116 

99  11  23 

3446 

94  15  19 

3976 

78  42    6 

3440 

35    8  10 

3539 

44  27  52 

3197 

65  16  22 

3095 

88  19  11 

3495 

105  34  36 

3944 

46    3  37 

3997 

32  46  52 

3130 

,53  27    0 

3043 

77  21  31 

3371 

57  29  12 

3134 

24  24    2 

9997 

41  27    0 

9963 

66  13  31 

r 

3987 

ix»». 


53  5  47 

83  20  59 

64  14  58 
41  10  53 
70  35  21 

74  54  15 
39  53  14 
58  6  22 

85  .32  1 

50  51  12 

38  :33  21 
45  52  22 
90  7  .32 

130  40  13 

61  59  57 
48  20  5 
33  50  .33 
78  11  J5 
119  36  48 

73  11  29 

58  39  31 

66  23  42 

108  41  31 

84  24  26 
69  15  52 

54  41  11 

75  ,32  18 
97  49  59 

95  39  58 
80  3  37 
36  27  59 
43  0  15 

63  48    6 

86  57  23 

10(>  59  5:3 
47  27  52 
31  19  19 

51  57  41 
75  58  41 

.58  56  40 
25  55  47 

39  56     1 

64  49    4 


P.L. 
of 

Diff. 


9390 
9701 

3540 
3180 
9796 

3594 

tfWn 

9891 

3560 
3348 
4069 
9970 
3004 
3336 

3318 
3738 
3039 
3067 
3400 

3306 
3587 
3106 
3439 

3996 
3500 
3196 
3115 
3446 

3973 
3431 
3485 
3196 
3091 
3490 

3940 
3975 
3133 
3034 
3309 

3116 
9914 
8951 
3974 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

tlltt 
1. 

P.L. 

P.L. 

P.L. 

P.L. 

3  a 

Name  and  Direction 
of  Ottject. 

Midnight. 

of 
Dlff. 

XVii. 

of 
Dift-. 

XVIIJh 

of 
Diff. 

xxin. 

of 
Diff. 

O            /          u 

O            /         II 

O         t        it 

O             /          ft 

22 

a  Arictis 

E. 

51  34  31 

3973 

50    3  45 

3996 

48  3:j  30 

3024 

47    3  47 

3059 

Aldebnrnn 

E. 

81  44  20 

9713 

80    7  57 

2725 

78  31  51 

2738 

76  56    1 

9750 

23 

a  Aqiiilt«; 

W. 

(»5  34  38 

3S34 

()6  54  25 

3528 

68  14  18 

a')25 

69  34  15 

3523 

a  Arietis 

E. 

39  44  20 

3018 

38  18  32 

3259 

36  53  33 

3304 

35  29  26 

3353 

Aldeboran 

E. 

G9    0  50 

0810 

()7  -.6  35 

2821 

()5  52  35 

2f34 

64  18  51 

9845 

24 

(t  Aquiiie 

W. 

76  14  13 

3505 

77  34    9 

3529 

78  54     1 

3533 

80  13  49 

3538 

Fomulhuiit 

W. 

41    14  18 

3441 

42  35  48 

3421 

43  57  4 1 

3403 

45  19  54 

3388 

Aldebnraii 

E. 

50  :3.3  51 

2901 

55     1  34 

2912 

53  29  30 

2923 

51  57  39 

9939 

25 

n  Aqiiilw 

W. 

86  51   10 

3567 

88  10  29 

3576 

89  29  30 

3584 

90  48  22 

3591 

Foinalliiuit 

VV. 

52  14  28 

3341 

53  37  52 

3336 

55     1  22 

3332 

56  24  57 

3327 

a  Peffasi 

VV. 

39  43  53 

4010 

40  55  23 

3957 

42    7  45 

3910 

43  20  55 

3867 

AldelKiniii 

E. 

44  21  32 

2979 

42  50  53 

2988 

4 1  20  25 

2997 

39  50    8 

3005 

Pollux 

E. 

88  3/  24 

3013 

87     7  27 

3022 

85  37  4 1 

3030 

84     8    5 

3038 

SlTN 

E. 

129  J6  43 

a345 

127  53  23 

3:)54 

126  30  14 

3363 

125    7  15 

3371 

26 

Fomaliintit 

W. 

63  23  48 

3315 

64  47  42 

33!  4 

66  11  37 

3313 

67  35  S3 

3313 

a  Peffasi 

VV. 

49  36  12 

3712 

50  52  4() 

3690 

52    9  44 

3669 

53  27    4 

3650 

Aid  'barnn 

E. 

32  21     0 

3039 

30  51  35 

3045 

29  22  IS 

3051 

27  53    8 

3056 

Pollux 

E. 

76  42  25 

3073 

75  13  42 

3078 

73  45    6 

3084 

72  16  37 

3090 

Sow 

E. 

118  14  32 

3407 

116  52  23 

3413 

115  30  21 

3418 

114     8  25 

3429 

27 

Fomnlliniit 

W. 

74  35  31 

3307 

75  59  34 

3306 

77  23  38 

3305 

78  47  44 

3303 

a  Pegasi 

W. 

59  58  19 

3575 

()l    17  21 

3563 

62  36  36 

3551 

G3  56    4 

3540 

I 

Pollux 

E. 

64  55  42 

3111 

63  27  46 

31!4 

61  59  53 

3117 

60  32    4 

3119 

t 

Sun 

E. 

107   19  58 

3441 

105  58  28 

3144 

104  37     1 

3446 

103  15  36 

3446 

28 

Fomulhaut 

W. 

85  48  42 

3294 

87  13    0 

3292 

88  37  21 

3289 

90     1  45 

3286 

a  Pegasi 

VV. 

70  36  16 

3191 

71  56  50 

3482 

73  17  31 

3473 

74  38  28 

3465 

Pollux 

E. 

53  13  33 

3127 

51  45  56 

3127 

50  18  19 

3128 

48  50  43 

3197 

Saturk 

E. 

74    4  27 

3114 

72  3()  34 

3112 

71     8  39 

3110 

69  40  41 

3106 

SUN 

E. 

96  28  35 

3415 

95    7     9 

3442 

93  45  40 

3440 

92  24    9 

3437 

29 

Fomnlhaui 

W. 

97     4  41 

3269 

98  2I>  29 

3265 

99  54  21 

3262 

101   19  17 

3258 

n  Peffiisi 

VV. 

81  25  18 

3423 

82  47    8 

3415 

84    9    8 

3407 

85  31   17 

3399 

1 

a  Arietis 

W. 

37  48  29 

3460 

39    9  38 

3428 

40  31  23 

3399 

41  5:3  41 

3372  : 

Pollux 

E. 

4 1  iy>  37 

3126 

40     4  59 

3125 

38  37  20 

3126 

37    9  42 

31-26 

Saturn 

E. 

62  19  45 

3085 

60  51   17 

3079 

59  22  42 

3073 

57  54     0 

3066 

Sun 

E. 

85  35  29 

3415 

84   13  29 

3408 

8i  51  22 

• 

3401 

81  29    7 

3394 

30 

Foinnlhnut 

W. 

108  25  15 

3236 

109  50  42 

3231 

111    16  15 

3226 

112  41  53 

3222 

a  Arietis 

VV. 

48  52  ;« 

335:i 

50  17  40 

3232 

51  43  11 

3212 

53    9    6 

3192 

Pollux 

E. 

29  51  50 

3138 

28  24  27 

3146 

26  57  13 

3]  55 

25  30  10 

3168 

Saturn 

E. 

50  28  11 

3026 

48  58  30 

3i)l6 

47  '^8  37 

3006 

45  58  32 

2997 

1 

Son 

E. 

74  35  41 

3352 

73  12  30 

3342 

71   49    7 

3332 

70  25  32 

3321 

31 

a  Arietis 

VV. 

60  24  30 

3097 

61  52  43 

3080 

63  21    17 

3062 

64  50  13 

3044 

Al(lcb;in)n 

VV. 

27  27  48 

290  J 

29     0    5 

2-89 

30  32  38 

2876 

32    5  27 

2863 

Saturn 

E. 

38  24  47 

2939 

3()  53   18 

2927 

35  21  33 

2914 

33  49  32 

2901 

Sun 

E. 

6:3  24  22 

3261 

61  59  25 

3248 

60  34  13 

3235 

59    8  45 

3921 

10 
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I. 


AT  GREENWICH  APPARENT  NOON. 

• 

M 

• 

■2 
g 

O 

>i 

es 

P 
1 

2 
3 

THE  SUN'S 

• 

Sidereal 
Time  of 
Semi- 
diameter 
PHMing 
.Meridian 

Bquatiou  of 

Time, 

tobe 

Subtracted 

troia 

Apparent 

Time. 

Diff.  for 
1  Hoar.  1 

Apparent 
Ri;;bt  AsoonRion. 

Diff.  for 
1  Hour. 

Appureut 
Denliniilioii. 

Uiir.  ft.r 
1  Hour. 

8«nii 
diaiiintor. 

Sat. 

SUN. 

Mon. 

h      m 

10  43 
10  47 
10  51 

59  52 
36.95 
14.12 

M 

9.065 
9.054 
9.044 

N.  8     2  24.4 
7  40  28.2 
7   18  24.5 

-5l".68 
55.00 
55.31 

15  53.'80 
15  54.03 
15  54.27 

64!38 
64.34 
64.30 

m        8 

0  19.28 
0  38.35 
0  57.68 

n 

0.789 
0.800 
0.810 

Tues. 
Wed. 
Tliur. 

4 
5 

6 

10 
10 
11 

54 

58 
2 

51.05 

27.75 

4.24 

9.034 
9.025 
9.0 1() 

6  56  13.6 
6  33  55.8 
6  11  31.5 

-55.60 
55.88 
56. 1 4 

15  54.50 
15  54.74 
15  54.98 

64.26 
64.23 
64.20 

1   17.25 
1  37.05 
1  57.06 

0.820 
0.829 
0.838 

Frid. 
Sal. 

SUN. 

7 
8 
9 

11 
11 
11 

5 

9 
12 

40.53 
16.63 
52.56 

9.coe 

9.001 
8.994 

5  49     1.1 
5  26  24.8 
5     3  43.1 

-56.39 
56.63 
56.85 

15  55.23 
15  55.48 
15  55.73 

64.18 
64.15 
64.13 

2  17.27 
2  37.66 
2  58.22 

0.846 
0.853 
0.860 

Mon. 

Tues. 

Wed. 

10 
11 
12 

11 
11 
11 

16 
20 
23 

28.35 

4.00 

39.53 

8.988 
8.983 
8.979 

4  40  56.2 
4  18     4.5 
3  55     8  3 

-57.0() 
57.24 
57.42 

15  55.99 
15  56.25 
15  56.51 

64.11 
64.10 
64.08 

3  18.93 

3  39.77 

4  0.73 

0.866 ; 

0.871  , 
0.875 

Thur. 

Frid. 

Sat. 

13 
14 
15 

11 
11 
11 

27 
30 
34 

14.97 
50.32 
25.61 

8.975 
8.97"2 
8.970 

3  32     8. 1 
3     9     4.1 
2  45  56.6 

-57.58 
57.73 
57.87 

15  56.77 
15  57.03 
15  57.30 

64.07 
64.06 
64.06 

4  21.79 

4  42.94 

5  4.15 

0.879 
0.882 

0.884 

SUN. 

Mon. 

Tues. 

16 
17 
18 

11 
11 
11 

38 
41 
45 

0.86 
36.09 
1 1 .34 

8.969 
8.968 
8.961) 

2  22  46.0 
1   59  32.8 
1  36   17.0 

-57.99 
58.10 
58.20 

15  57.57 
15  57.84 
15  58.11 

64.06 
64.06 
64.06 

5  25.40 

5  46.65 

6  7.90 

0.^85 
0.886  \ 
0.885 

Wed. 
Thur. 
Frid. 

19 
20 
21 

11 
11 
11 

48 
52 
55 

46.61 
21  94 
57.35 

8.971 
8.974 
8.978 

1    12  59  1 
0  49  39.4 
0  26   18.3 

-,^8.28 
58.  .35 
58.40 

15  58.38 
J  5  58.65 
15  58.92 

64.07 
64.08 
64.09 

6  29.12 

6  50.29 

7  11.37 

0.883 
0.880  ' 
0,876  ^ 

Sat. 

SUN. 

Mon. 

22 
23 
24 

11 
12 
12 

59 
3 
6 

32.86 

8.49 

44.27 

8.98:» 
8989 
8.996 

N.  0     2  56.0 

S.    0  20  27.2 

0  43  51.0 

-58.41 

58.47 
58.4!) 

15  59.19 
15  59.46 
15  59.73 

64.11 
64.13 
64.15 

7  32  36 

7  53.22 

8  13.93 

0.871 
0.865 
0.858 

Tues. 
Wed. 
TJnir. 

25 
26 
27 

12 
12 

12 

10  20.23 
13  56.39 
17  32.76 

9.003 

9.01'^ 

.    9.021 

1     7   14.8 
1  30  38.6 
1   54     1.9 

-58.49 
58.48 
58.45 

16     0.00 
16     0.27 
16     0.54 

64.17 
64.20 
64.24 

8  34.47 

8  54.81 

9  14.93 

0.851 
0  842  i 

0.833  ! 

1 

Frid. 

Sat. 

SUN. 

28 
29 
30 

12 
12 
12 

21 
24 

28 

9.38 
46.26 
23.42 

9.032 
9.043 
9.055 

2   17  24.5 

2  40  45.9 

3  4     5.9 

-58.4 1 
58.36 
58.29 

16     0.81 
16     1.08 
16     1.35 

64.27 
64.31 
64.35 

9  34.81 

9  54.42 

10  13.76 

0.822 
0.811 
0.799 

Mon. 

31 

12 

32 

0.88 

9.068 

S.    3  27  24.0 

-58.21 

16     1.62 

64.39 

10  32.80 

0.786 

i 
1 

NOTR.— 

■Tlio 
8out! 

moan  tiim*  of  «oini< 
HiiTu        pTi'tixt'd  to 
1  jlcclinalioiiH.  iucn 

liainotor  \ 
the  lioni 

.'.a.sin«. 

){iS8inj»  m.-^y  be  foiiuil  by  sub 

[y  chauije  of  declination  indie 

tractinj;  0M8 
atea  that  noit 

from  the 
li  doclinnt 

Bidereal  time. 
ions  arc  docrcn 

Ming ; 

II. 
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U"* 


AT  GRKKNWICII  MEAN  NOON. 


1 

THE 

SUN'S 

• 

M 
I 

• 

9 

c 
>> 

Equiitinn  of 

Time. 

to  h.' 

Added  to 

MrnnTimr. 

I) iff.  for 
I  Hour. 

Sidorci  I 
Time,              i 
or 

1ti;xhi  A8C<MiHion 

of 

Mean  Son. 

> 
S 

i           >. 

Apparent 
Ri;;lit  ARcetislon. 

Diff.  for 
1  Hour. 

AppHinilt 

Decliiintioii 

• 

DifT.  foi 
1  Hour. 

Sat. 

SUN. 

Mon. 

1 

2 
3 

h      It) 

10  43 
10  47 
10  51 

59.56 
37.04 
14.26 

8 

0.007 

y.or>(j 

0.040 

O             /            // 

N.    8     2  24.1 
7  40  27.6 
7   18  23.6 

-54.00 
55.01 
55.3*2 

1U            H 

0   19.28 
0  38.35 
0  57.68 

0.780  ! 

0.800 

0.810 

n      ni       R         , 

10  44   18.84 
10  48   15.39  j 
10  52   11.95  1 

f 

Tues. 
Wed. 
Tluir. 

1 
5 

6 

10  fA 

10  58 

11  2 

51.24 

27.99 

4.53 

o.o3<; 

0.027 
0.018 

6  56   12.4 
6  33  54.3 
6   11  29.7 

-55.01 

55.80 
56.15 

1    17.26 
1  37.07 
1  57.08 

0.820 

o:82o 

0.838 

10 
11 
11 

56     8.50 
0     506 
4     1.61 

1 

Frid. 
Sat. 

SUN. 

7 
8 
9 

11     5 

11     9 
11    12 

40.87 
17.02 
53.0 1 

0.010 
0.00:t 
8.00(5 

5  48  59.0 
5  26  22.4 
5     3  40  3 

-56.40 
50.04 
50.80 

2   17.29 
2  37.69 
2  58.26 

0.840 
0.853 
0.800 

11 
11 
11 

7  58.16 
11  54.71 
15  51.27 

Mon. 
Tues. 

:  Wed. 

1 

10 
11 
12 

11   16 
11  20 
11  23 

28.85 

4.55 

40.13 

8.000 
8.0)^5 
8.081 

4  40  53.0 
4   18     1.0 
3  55     4.5 

-57.07 
57.26 
57.44 

3   18.97 

3  39.82 

4  0.79 

0.800 
0.871 
0.875 

11 
11 
11 

19  47.82 
23  44.37 
27  40.92 

Thur. 

Frid. 

Sal. 

13 
14 
15 

11  27 
11  30 
11  34 

1562 
51.02 
26.36 

8.077 
8.074 
8.072 

3  32     3.9 
3     8  59.5 
2  45  51.7 

-57.00 
57.75 

57.80 

4  21.85 

4  43.00 

5  4.22 

0.870 
0.882 
0.884 

11 
11 
11 

31  37.47 
35  34.02 
39  30.58 

SUN. 

Mon. 

Tues. 

16 
17 
18 

11  38 
11  41 
11  45 

1.67 
36.95 
12.25 

8.07 1 
8.070 
rt.!)7l 

2  22  40.8 
1  59  27.2 
1  36  11.1 

-58.01 
58.12 
58.22 

5  25.47 

5  46.73 

6  7.99 

0.885 
0.880 
0.885 

11 
11 
11 

43  27.13 
47  23.69  1 
51  20.24 

Wed. 
Thur. 
Frid. 

19 
20 
21 

11  48 
11   52 
11  55 

47.58 
22.96 
58.42 

8.07:t 

8.070 
8.080 

1    12  52.8 
0  49  32.8 
0  26   1 1 .3 

-58.30 
58.  :n 
58.42 

6  29.21 

6  50.38 

7  11.47 

0.883 
O.H8() 
0.870 

11 
11 
12 

55   16.79 

59  13.34 

3     9.89 

Sat. 
\SUN. 
Mon. 

22 
23 
24 

11  59 

12  3 
12     6 

33.98 

9.67 

45.51 

8.0«5 
8.001 
8.008 

N.    0     2  48  6 

S.     0  20  34.9 

0  43  59.0 

-58.40 
53.40 
58.51 

7  32.46 

7  53.33 

8  14.04 

0.871 

0.805 

•  0.858 

12 
12 
12 

7     6.44 
1 1     3.00 
14  59.55  i 

Tues. 
Wed. 
Thur. 

25 
26 
27 

12   10  21.52 
12  13  57.73 
12  17  34.16 

O.OOf) 
0.014 
0.02:^ 

1     7  23.2 
1  30  47.3 
1  54   11.0 

■ 

-58.51 

58.50 
58.47 

8  34.59 

8  54.93 

9  15.05 

0.851 
0.842 
0.833 

12   18  56.11 
12  22  52.66 
12  26  49.21 

Frid. 
Sat. 

SUN. 

28 
29 
30 

12  21 
12  24 

12  28 

1083 
47.76 
24.97 

o.o:m 

0.045 
0.057 

2   17  33.9 

2  40  55.6 

3  4   15.9 

-58.4:i 
58.38 
58.  :n 

9  34.93 

9  54.55 

10   13.89 

0.822 
0.811 
0.790 

12 
12 
12 

30  45.76 
34  42.31 
38  38.86 

Mon. 

31 

12  32 

2.48 

0.070 

S.     3  27  34.3 

-58.22 

10  32.93 

0.780 

12 

DifT. 

42  35.42  i 

XOTR.— 

-Tho 
Th© 
arecl 

somidiamotor  for  nu 
Mign   -  prefixed  to  t 
lecrcoBing;  Bnuth  dc 

>aii  uoou  n 
tio  hourly 
jclinatioiiJ 

lay  ho  assuiiud  the  « 
chaniio  of  «li«cliii;itioi 
1,  incrcaaiun. 

amo  ns  th 
1  iiulicatce 

fit  for  apparent  I 
1  that  uorth  decl 

lOOD. 

[nation  11 

for  1  hour, 

-9«.85()5. 
able  Til.) 
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111. 


AT  GREENWICH  MEAN  NOOK. 


• 

a 
o 

Si 

1 

« 

o 

1 

1 

245 

2 

246 

3 

247 

4 

248 

5 

249 

6 

250 

7 

251 

8 

252 

9 

253 

10 

254 

11 

255 

12 

256 

13 

257 

14 

258 

15 

259 

16 

2G0 

17 

261 

18 

262 

19 

263 

20 

264 

21 

265 

22 

266 

23 

267 

24 

268 

25 

269 

26 

270 

27 

271 

28 

272 

29 

273 

30 

274 

31 

275 

THE  SUN'S 


TRUE  LONGITUDE. 


// 


59  25  51.2 

60  24     0.6 

61  22  11.8 


62  20  24.9 

63  18  39.9 

64  16  56.7 

65  15  15.3 

66  13  35.6 

67  11  57.6 

68  10  21.2 

69  8  46.5 

70  7  13.4 


71 
T2 
73 

74 
74 
75 


5  41.9 
4  11.9 
2  43.6 


1 
59 

58 


170 
52.1 
29.0 


76  57     7.7 

77  55  48  2 

78  54  30.7 

79  53  152 

80  52     1.9 

81  50  50  7 

82  49  41.7 

83  48  34.9 

84  47  30.4 

85  46  28.3 

86  45  28.6 

87  44  312 


188  43  36.0 


n 


25  32.2 
23  41.5 
21  52.6 

20  5.6 
18  20.5 
16  37.2 

14  55.7 
13  15.9 
11  37.8 

10  1.3 
8  26.5 
6  53.4 


5 


0  56.6 

59  31.6 

58  8.4 

56  47.0 

55  27.4 

54  9.8 

52  54.3 

51  40.9 

50  29.6 

49  20.5 

48  13.6 

47  9.0 

46  6.8 

45  7.0 

44  9.5 

43  14.2 


Diff.  for 
1  Hunr. 


M5.H5 
145.43 
145.51 

145.59 
145.66 
145.74 

145.81 
145.88 
145.95 

146.02 
146.09 
146.16 


21.9  146.22 
3  51.8  146.29 
2  23.3      N6.:{5 


N6.42 
146.50 
146.57 

146.65 
146.73 
146.81 

146.90 
140.90 
147.08 

147.17 
147.26 
147.36 

147.46 
147.56 
147.66 

147.75 


LA.TITUDE. 


;* 


-  0.18 

-  0.05 
4-  0.09 

4-  0.22 
0.34 
0.42 

4-  0.49 
0.52 
0.54 

-f  0.51 
0.46 
0.38 

+  0.28 

0.16 

-f  0.04 

-0  09 
0.22 
0:34 

-  0.44 
0.52 
0.57 

-  0.59 
0.58 
0.54 

-  0.48 
0.38 
0.27 

-  0.14 
0.00 

+  0.14 

4-  0.27 


Lognritbm 

of  the  - 

Radius  Vector 

of  the 

Earth. 


00037192 
0.0036148 
0.0035088 

0.0034012 
0.0032919 
0.0031810 

0.0030685 
0.0029545 
0.002839 1 

0.0027224 
0.0026046 
0.0024857 

0.0023658 
0.002J451 
0.00:ilx:38 

0.00-.0003 
0  00i8N05 
0.0017584 

0.0016364 
0.0015145 
0.0013926 

0.0012708 
0.0011491 
0.0010275 

0.0009059 
0.0007844 
0.0006628 

0.0005410 
0.0004188 
0.0002962 

0.0001732 


Diff.  for 
1  Hour. 


-43.2 
43.8 
44.5 

-45.2 
45.9 
46.5 

-47.2 

47.8 
48.4 

-48.9 
49.4 
49.8 

-50.1 
50.4 
50.6 

-50.7 
50  8 
50.8 

-50.8 
50.8 
50.8 

-50.8 
50.7 
50.7 

-50.7 
50.7 
50.7 

-50.9 
51.0 
51.2 

-51.4 


NOTB.r— The  numbers  in  column  A  correspond  to  the  true  equinox  of  tho  date;  in  column  A',  to 
tho  moan  equinox  of  January  O'^.O. 


Mean  Time 

of 

Sidereal  Noon. 


h      m       8 

13  13  30.80 
13  9  34.89 
13  5  38.98 

13  I  43.08 
12  57  47.17 
12  53  51.26 

12  49  55.35 
12  45  59.45 
12  42  3.54 

12  38  7  63 
12  34  11.73 
12  30  15.83 

12  26  19.92 
12  22  24  01 
12  18  28.10 

12  14  32.20 
12  10  36.29 
12  6  40.38 

12  2  44.48 
1 1  58  48.58 
11  54  52.G7 

11  50  56.76 
11  47  0.85 
11  43  4.95 

11  39  9.04 
11  35  13.13 
11  31  17.23 

11  27  21.33 
1 1  23  25.42 
11  19  29.51 

11   15  33.60 


Diff.  for  1  Hour, 

--9».8296. 
(Table  II.) 


IV. 
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1 

GREENWICH  MEAN  TIME. 

1 

1 

• 

5 

THE  MOON'S 

B 
O 

O 

1 
1 

SEBdIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Xoon. 

Diff.  for 
1  Hoar. 

Miduight. 

DIff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1       // 

15     9.8 

15  15.2 

55  32!3 

+  l'.'56 

55  5l'.9 

+  1.70 

h       m 

20  49.5 

ni 
8.18 

d 

24.7 

2 

15  20.9 

15  26.9 

56  13.0 

1.80 

56  35.1 

1.87 

21  42.0 

8.80 

25.7 

3 

15  33.1 

15  39.4 

56  57.8 

1.91 

57  20.8 

1.91 

22  34.8 

8.19 

26.7 

1 
4 

15  45.6 

15  51.6 

57  43.5 

+  1.87 

58     5.5 

+  1.79 

23  27.2 

8.17 

27.7 

5 

15  57.2 

16     2.5 

58  26.4 

1.G8 

53  45.7 

1.53 

6 

28.7 

6 

16     7.2 

16  11.3 

59     3.0 

1.35 

59  18.0 

1.14 

0  19.1 

2.15 

0.3 

7 

16   14.6 

16   17.3 

59  30.3 

+0.91 

59  39.9 

+0.H8 

1   10.7 

8.15 

1.3 

8 

16  19.1 

16  20.2 

59  46.7 

+0.45 

59  50  6 

+0.81 

2    2.4 

8.17 

23 

9 

16  20.5 

16  20.1 

59  51.7 

-0.0-2 

59  50.2 

-0.88 

2  54.8 

8.21 

3.3 

10 

16  19.0 

16  17.4 

59  46.4 

-0.40 

59  40.5 

-0.57 

3  48.5 

8.87 

4.3 

11 

16  15.3 

16  12.7 

59  32.7 

0.71 

59  23.3 

0.83 

4  43.7 

8.34 

53 

12 

16     9.9 

16     6.7 

59  12.7 

0.93 

59     1.0 

1.01 

5  40.5 

8.39 

6.3 

13 

16     3.3 

15  59.7 

58  48.5 

-1.07 

58  35.4 

-1.11 

6  38.1 

8.41 

7.3 

14 

15  56.0 

15  52.2 

58  21.8 

1.1.5 

58    7.8 

1.18 

7  35.5 

8.37 

8.3 

15 

15  48.3 

15  44.3 

57  53.5 

l.'iO 

57  39.0 

1.88 

8  31.5 

8.89 

9.3 

16 

15  40.3 

15  36.3 

57  24.3 

-1.23 

57     9.4 

-1.84 

9  25.2 

2.18 

10.3 

17 

15  32.2 

15  28.1 

56  54.5 

l.ti5 

56  39.5 

1.85 

10  16.1 

2.06 

11.3 

18 

15  24.1 

15  20.0 

56  24  6 

1.34 

56     9.7 

1.84 

11     4.3 

1.95 

12.3 

19 

15  16.0 

15  12.1 

55  54.9 

- 1 .22 

55  40  5 

-1.18 

11  50.1 

1.87 

13.3 

20 

15     8.3 

15    4.6 

55  26.5 

1.14 

55  13.0 

1.09 

12  34.2 

1.81 

14.3 

21 

15     1.1 

14  57.9 

55     0.3 

1.08 

54  48.5 

0.94 

13  17.3 

1.78 

15.3 

22 

14  55.0 

14  52.5 

54  37.8 

-0.84 

54  28.4 

-0.73 

14     0.1 

1.79 

16.3 

23 

14  50.3 

14  48.6 

54  20.4 

0.(10 

54  14.1 

0.45 

14  43.2 

1.81 

17.3 

24 

14  47.4 

14  46.7 

54     9.7 

-0.88 

54     7.3 

-O.N 

15  27.3 

1.86 

18.3 

25 

14  46.7 

14  47.2 

54     7.1 

+0.08 

54     9.1 

+0.87 

16  12.8 

1.93 

19.3 

26 

14  48.4 

14  50.3 

54  13.5 

0.48 

54  20.5 

O.GO 

16  59.8 

8.00 

20.3 

27 

14  52.9 

14  56.2 

54  30.0 

0.90 

54  42.0 

l.ll 

17  48.6 

8.07 

21.3 

28 

15     0.1 

15     4.7 

54  56.5 

+  1.31 

55  13.5 

+  1.51 

18  38.8 

8.12 

22.3 

29 

15  10.0 

15  15.8 

55  32.7 

1.70 

55  54.2 

1.87 

19  30  1 

2.15 

23.3 

30 

15  22.2 

15  28.9 

56  17.5 

8.01 

56  42.4 

2.13 

20  21.8 

2.16 

24.3 

31 

15  36.0 

15  43.3 

57     8.5 

+8.21 

57  35.3 

+2.85 

21   13.8 

2.16 

25.3 

• 
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GliBRNWIGH 

mba:n  time. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

KigbtAaccnaiou. 

Diff.fbr 
1  M  Id  ate. 

Drcli  nation. 

Diff.  for 
I  Minute. 

Hoar. 

RigL  t  A  AccDsion . 

Diff.  for 
1  Minnlo. 

Decllnatlou. 

Diff:  for 
1  Minute. 

SA' 

rtTEi). 

\Y   1. 

MONDAY  3. 

h     in       8 

s 

O            / 

n 

n 

h     m      0 

8 

O          t          tt 

/•        1 

0 

(J  50  22.21 

2.2-307 

N.2I    1!) 

15.0 

-0.030 

0 

8  ;^J    4.41 

9.2857 

N.19    7  12.8 

5.493   1 

1 

0  52  35.88 

Q.2290 

21    1!) 

9.!) 

0.140 

I 

8  41  21.56 

9.2859 

19     1  39.8 

5.606   ; 

2 

n  54  4!M)!) 

Q.33I2 

21    18 

.58.2 

0.251 

2 

8  43  38.72 

2.2860 

18  50    0.1 

5.719 

3 

(i  57     3.<i3 

o.2;w3 

21    18 

3!).8 

0.362 

3 

8  45  55.88 

2.2860 

18  50  13.0 

5.831 

4 

()  .51)  17.0!) 

2.3.354 

21    18 

14.8 

0.473 

4 

8  48  13.04 

2.2861 

18  44  20.4 

5.942 

5 

7     1  31.88 

2.2376 

21    17  43.1 

0.584. 

5 

8  .50  30.21 

9.2862 

18  38  20.5 

6.0£>3 

6 

7    3  4(i.20 

2.2397 

21    17 

4.7 

0.696 

6 

8  52  47.38 

9.S861 

18  32  14.0 

€.16.') 

7 

7    f)    0.(M 

2.2416 

21    l() 

19.(1 

0.808 

7 

8  .55    4..54 

2.9860 

18  20    0.9 

6.974 

8 

7    8  15.19 

2.2435 

21    15 

27.7 

0.921 

8 

8  .57  21.70 

2.2860 

18  1!)  41.1 

6.385 

9 

7  10  •^iJ.ec 

2.2454 

21    14 

2i).l 

1.033 

9 

8  59  38.80 

2.2659 

18  13  14.7 

6.495 

10 

7  12  44.()l 

•>.2472 

21    13 

23.7 

1.146 

10 

9     1  5().01 

2.2857 

18     (>  41.7 

6.604 

n 

7   14  5!).53 

2.0491 

21    12 

ll.(; 

1.259 

11 

!)     4  13.15 

2.2&55 

18    0    2.2 

6.712  , 

1  1^ 

7   17   11.53 

2.2.103 

21   10 

.52.7 

1..372 

12 

9    0  30.27 

2.2852 

17  .53  10.2 

6.821 

!  1-J 

7  19  2iu;i 

2.25-36 

21     9 

27.0 

1.486 

13 

!)     8  47.38 

2.2850 

17  4(i  23.7 

6.929  1 

14 

7  21  44.85 

2.2543 

21     7 

54.4 

I.GOO 

14 

9  11     4.47 

2.9847 

17  39  24.7 

7.036 

]5 

7  24     O.K) 

2.2.-.60 

21     () 

15.0 

1.713 

15 

9   13  21.54 

2.2843 

17  .32  1!).3 

7.143 

l() 

7  2(1  15.57 

2.2576 

21     4 

28.H 

1.827 

10 

9   15  38.59 

2.2840 

17  25    7.5 

7.950 

17 

7  28  31.07 

2.-259.J 

21     2 

;i5.7 

1.942, 

17 

9   17  55.02 

2.2837 

17  17  49.3 

7.:i56 

18 

7  30  4(;.(;7 

2.2607 

21     0 

35.8 

2.056 

18 

!)  20  12.03 

2.2833 

17  10  24.8 

7.461 

ID 

7  33    2.3(1 

2.96« 

20  .58 

29.0 

2.171 

1   19 

9  22  2!).01 

2.2828 

17    2  54.0 

7.566 

20 

7  :15  18.13 

2.26:J6 

20  5() 

1,5.3 

2.286 

20 

i)  24  4(;.5() 

2.2823 

10  55  l().9 

7.671 

21 

7  37  a3.!)9 

2.26.'i0 

20  .53 

54.7 

2.401 

21 

9  27     3.49 

2.2819 

10  47  3:i5 

7.775 

22 

7  39  49.i)3 

2.2663 

20  51 

27.2 

2.515 

22 

9  29  20.:^!) 

2.2814 

10  39  43.9 

7.878 

28 

7  42    5.95 
SI 

2.2876 

N.20  48 
Y  2. 

52.!) 

2.699 

23 

9  31  37.20 

Tl 

2.2808 

JESBA 

N.IO  31  48-2 
Y  4. 

7.980 

1 

1 

1 

0 

7  44  22.05 

2.2689 

N.20  4:; 

11.7 

2.744 

0 

9  33  54.09 

2.2803 

N.IO  23  40.3 

8.082 

1 

7  4G  38/22 

2.2701 

20  43 

23.0 

2.a'i9 

1 

9  30  10.89 

2.2797 

10  15  38.3 

8.183 

2 

7  48  54.1(; 

2.2713 

20  40  28.(1 

2.975 

2 

9  38  27.05 

2.2790 

l(i    7  24.3 

8.283 

3 

7.  51   10.78 

2.27-25 

20  37 

2(;.(> 

3.091 

3 

9  40  44.37 

2.2783 

15  59     4.3 

8.363 

4 

7  .53  27.1(1 

2.2735 

20  .34 

17.7 

3.206 

4 

9  43     1.05 

2.-2777 

15  50  38.3 

8.483 

5 

7  .55  43.(K) 

2.2745 

20  31 

1.9 

3.321 

5 

9  45  17.70 

2.2771 

15  42    0.4 

8.582  • 

() 

7  .58    0.10 

2.2755 

20  27 

3!).2 

3.430 

0 

9  47  34.31 

9.2764 

15  33  28.5 

8.680 

7 

8     0  !().(;() 

2.2764 

20  24 

9.0 

3.551 

7 

9  49  50.87 

2.2757 

15  24  44.8 

8.777 

8 

8    2  33.27 

2.2773 

20  20 

33. 1 

3.667 

8 

9  52    7.39 

2.2750 

15  15  5.5.3 

8.873 

!» 

8     4  49.94 

2.2781 

20  1(> 

4!).() 

3.782 

9 

9  54  23.87 

2.2743 

15    7    0.0 

8.'J69 

10 

8     7     ().()5 

2.2780 

20  12 

3.897 

10 

9  50  40.31 

2.27:]6 

14  57  59.0 

9.063 

11 

8     9  23.11 

2.2797 

20    9 

2.0 

4.012 

11 

9  58  50.70 

2.2728 

14  48  52.4 

9.157 

12 

8  11  40.22 

2.2rt)5 

20    4 

57.8 

4.127 

12 

10     I   13.04 

2.2719 

1  \  39  40. 1 

9.251 

i    13 

8   13  57.07 

2.-2.SI2 

20    0 

40.7 

4.242 

13 

10    3  2!).33 

2.-271 1 

14  30  22.3 

9.343 

1    14 

8   1()  I3.1(> 

2.2818 

19  ,5G  28.8 

4.356 

14 

10     5  45.58 

2.2704 

14  20  5i).0 

9.434 

15 

8   18  30.88 

2.2f^-23 

19  52 

4.0 

4.471 

15 

10     8     1.78 

2.2696 

14   11  30.2 

9.526 

K) 

8  20  47.81 

2.-3c29 

19  47 

32.3 

iJiS.') 

10 

10  10  17.93 

2.2688 

14     1  .55.9 

9.617 

17 

8  23    4.83 

2.2831 

1!>  42 

.53.8 

4.699 

17 

10  12  34.03 

2.2660 

13  52  10.2 

9.706 

;    18 

8  25  21.84 

2.2^38 

1!»  38 

8.4 

4.813 

18 

10  14  50.09 

2.2672 

13  42  31.2 

9.793 

1    ^'-^ 

8  27  .38.88 

2.-2843 

1!>  33 

1().2 

4.928 

19 

10  17     ().09 

2.2663 

13  32  41.0 

9.680 

20 

8  29  .55.!  »5 

2.-28I7 

19  28 

17.1 

5.012 

20 

10  19  22.04 

2.2654 

13  22  45.6 

9.967 

21 

8  .32  13.04 

2.2)^50 

l!»  23 

11.2 

5.1f)5 

21 

10  21  37.94 

2.>3646 

13  12  4.5.0 

10.053 

22 

8  34  30.15 

3.28o2 

19  17 

58.5 

.^.-368 

22 

10  23  53.79 

2.2638 

13    2  39.3 

10.138 

23 

8  36  47.27 

2.2K>5 

19   12 

39.0 

5.381 

23 

10  2()    9.00 

2.2631 

12  .52  28.5 

10.222 

24 

8  39    4.4 1 

2.2857 

N.19     7 

12.8 

5.493 

24 

10  28  25.30 

2.2622 

N.12  42  12.7 

10.304 

VI. 
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GltEENWlCH  MEAN  TIME, 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Ilour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

J9 

20 

21 

22 

2.1 

24 


Right  AdccDsion. 


Diffi  f«r 
1  Minute. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rt^bt  Aacensio!!. 
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Orel  inn  t  ion. 

DifT.  for 
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GUBEmVICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Diff.  for 
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' 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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2992 

O           t         It 

70  49  30 

8974 

AldclKirnii 

w. 

.33  38  33 

a8i9 

35  11  .57 

2833 

30  45  39 

2821 

.38  19  XY.) 

8807 

Saturn 

i:. 

32  17   15 

28«8 

30  44  41 

2874 

29  11  49 

2861 

27  38  40 

2846 

( 

Sun 

E. 

57  43     1 

3t>07 

.50  17     0 

3193 

54  .50  43 

3179 

.53  24    9 

3164 

!       2 

ct  Ariotis 

w. 

78  2f)  57 

Q8S3 

79  59  30 

2873 

81  32  24 

2&'>6 

a3    5  39 

3839 

A  Idol  mm  11 

VV. 

4()  !4  25 

2733 

47  .50  21 

2718 

49  2()  37 

2703 

51     3  13 

S687 

Sun 

E. 

40    (J  4!) 

3088 

44  38  25 

3073 

43    9  43 

3058 

41  40  42 

3043 

3 

a  Arictis 

w. 

DO  57  12 

2760 

92  32  32 

2745 

94     8  12 

2730 

9.^  44  12 

8716  1 

1 

Aide  bam  II 

w. 

59  11  28 

S610 

00  50  10 

2593 

02  29  14 

2978 

04     8  39 

3963  , 

1 

j 

Sun 

E. 

34   10  54 

2968 

32  40     1 

2954 

31     8  50 

2939 

29  37  2i 

9986  1 

1 

!    7 

Sun 

W. 

17  4G  1() 

2615 

19  24  51 

2r.95 

21     3  .5.3 

8579 

22  43  17 

1 
8566  , 

1 

Mars 

E. 

55  3!)  2r> 

2464 

53  57  22 

2460 

.52  15  12 

2456 

50  *32  57 

8453  i 

1 
1 

Jupiter 

E. 

57    8  30 

2277 

.55  21  5(; 

2272 

5.3  35  15 

2267 

51  48  27 

8863 

Am  tares 

E. 

(;(J  li)  15 

228:i 

()4  32  51 

2279 

02  4()  21 

2276 

00  59  4(1 

2874 

1 

6 

Sun 

\V. 

31     3  57 

250.^ 

32  44  35 

25>I 

34  25  19 

2517 

30    0    9 

8514 

f 

Mars 

E. 

42    0  51» 

2450 

40  \H  .35 

2451 

38  30  13 

2455 

3(i  53  ,5(J 

8459 

1 

Jupiter 

E. 

42  53  17 

2252 

41     0     7 

2252 

.39  18  ,57 

2252 

37  31  47 

2253 

1 

A II  tares 

E. 

52    ()  20 

2272 

.50   19  40 

2275 

48  a3     4 

2279 

46  46  .33 

8283  , 

1 
J 

a  A«iiiilfH 

E. 

99     1  43 

2799 

97  27   14 

2792 

95  52  3() 

2786 

94  17  .50 

3783 

1 

1 

'    9 

Sun 

W. 

44  31     3 

2509 

40  12    4 

2509 

47  ,5.3     5 

SSIO 

49  34    4 

8512 

1 
1 

Aiitan^s 

E. 

37  5(>  10 

2325 

3()  10  47 

2339 

34  25  44 

2355 

32  41     4 

8373 

: 

n  Aqniliii 

E. 

80  23  25 

2786 

84  48  39 

2791 

83  13  ,59 

3797 

81  39  27 

981)5 

10 

Sun 

W. 

57  58  12 

2527 

.19  38  48 

2531 

01   19  18 

3535 

62  59  42 

9540 

' 

S|)ica 

W. 

24  42    9 

2399 

2(>  25  45 

2380 

28    9  49 

3366 

29  ,54  1.3 

9355 

( 

a  Aqiiiliu 

E. 

73  50    0 

2868 

72  17    0 

2885 

70  44  22 

2905 

69  12    9 

3996 

M 

Sun 

W. 

71    19  .57 

2568 

72  ,59  30 

2574 

74  39    0 

3581 

70  18  27 

9588 

Spira 

VV. 

38  38  52 

23^5 

40  24     1 

2335 

42    9  10 

8336 

43  54  17 

9338 

a  Aqiiilse 

E. 

f»l  38  40 

306G 

00     9  49 

3101 

.58  41  41 

3I4I 

,57  14  21 

3183 

FoinalhaNt 

E. 

93  19  41 

2475 

91  37  .53 

2481 

89  .50  13 

9487 

88  14  42 

9494 

12 

Sun 

VV. 

84  32  50 

2634 

80  11    12 

2632 

87  49  24 

8640 

89  27  25 

9647 

' 

Spica 

V\. 

52  38  .50 

23r>6 

54  23  34 

2360 

50    8    6 

2365 

57  52  31 

2371 

; 

ri  Aqililu' 

E. 

.50  11   .50 

3461 

4^  .50  42 

3533 

47  30  54 

3611 

40  12  32 

3699 

( 

Fomnlltaiii 

E. 

79  49  44 

2537 

78    9  22 

2546 

70  29  13 

8557 

74  49  19 

9569 

■ 

alVirahi 

E. 

95  39  10 

2681 

94     2    4 

2686 

92  25    5 

2692 

90  48  14 

3699  ' 

i:i 

Su> 

VV. 

97  .M  48 

96S9 

9*>  11  43 

2697 

100  48  27 

2706 

102  24  59 

3714 ; 

Spica 

VV. 

00  32  29 

2402 

08  10     1 

2408 

09  .59  24 

3415 

71  42  .37 

9433 

Jupiter 

VV. 

28  25  21 

2445 

.30    7  51 

2450 

31  .50  15 

2454 

3:3  .32  :J3 

24C0 

.Mars 

VV. 

27  12    0 

2684 

28  49     1 

2681 

.30  20    () 

2680 

.32    3  12 

2681 

Antircs 

VV. 

21  40  31 

2717 

23  10  51 

2678 

24  54     1 

2648 

20  31  51 

C621 

Foiii.iiliaiit 

E. 

00  34     1 

26:i5 

01  .55  .54 

2651 

03  18     8 

2667 

01  40  44 

2684  1 

1 

U  P(i«,'Msi 

E. 

82  40  42 

2745 

81    11     2 

275<) 

79  .35  37 

2768 

78    0  27 

8781 

•^ 

1 

Sun 

VV. 

no  21  47 

2758 

110    0  10 

2767 

113  35  21 

2776 

115  10  20 

1 

2785  \ 

1 

1 
1 
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( 

GliEENWlCH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 

P.  L. 

P.L. 

P.L. 

P.L 

Dav  of 
Mont 

Name  and  DIroction 
of  Object. 

Midnight. 

of 
Dlff. 

XVh. 

of 
Dlff. 

xvm»» 

of 
Dift. 

xxii>. 

of 
Diff. 

O          /        n 

O            1         II 

O           t         II 

O            /        /' 

I 

a  Arietis 

W. 

72  20  21 

2957 

73  51  28 

9940 

75  22  5() 

2923 

7(>  54  46 

2906 

Aklebjirnn 

W. 

39  53  58 

9799 

41  28  3(» 

9778 

43    3  m 

2763 

44  38  49 

2748 

Saturn 

E. 

2()    5  12 

2833 

24  31  2(> 

2818 

22  57  21 

280;J 

21  22  57 

2788 

Sun 

E. 

51  57  17 

3150 

50  30    8 

3134 

49    2  40 

3119 

47  34  54 

3104   1 

1 

2 

a  Arietis 

W. 

84  39  16 

2833 

86  13  14 

2807 

87  47  a3 

2793 

89  22  12 

1 

2775 

Aklebaraii 

W. 

52  40  10 

2672 

54  17  28 

2656 

55  55     7 

2640 

57  a3    7 

2635   1 

Sun 

E. 

40  11  2*2 

3037 

38  4 1  43 

3013 

37   II  45 

2997 

35  41  59 

2982  , 

3 

a  Arietis 

\V. 

97  20  31 

9701 

98  57    9 

2688 

100  34     5 

3675 

102  11    19 

3661 

Aldebanin 

W. 

65  48  25 

2547 

67  28  33 

2532 

69    9    2 

2517 

70  49  51 

2503 

Sun 

E. 

28    5  35 

2913 

2()  33  ;« 

2902 

25     1    17 

2891 

2.3  28  47 

2882 

7 

Sun 

W. 

24  22  59 

2555 

26    2  5(i 

2545 

27  43     6 

2538 

29  23  27 

2531 

Mars 

E. 

48  50  37 

2450 

47     8   14 

2449 

45  25  49 

2449 

43  4.3  24 

2449 

Jupiter 

E. 

50     1  3.3 

2260 

48   14  34 

2257 

46  27  31 

2255 

44  40  25 

2263 

AiiUireH 

K. 

59  13    8 

2272 

57  2()  27 

2271 

55  39  45 

2270 

53  53    2 

9971 

8 

Sun 

W. 

37  47    3 

2511 

:59  28     1 

2510 

41     9     i 

2509 

42  50    2 

9509 

Mars 

E. 

35  11  45 

2464 

^3  29  4 1 

2471 

31  47  47 

2480 

30    6    6 

2499 

j 

Jupiter 

E. 

35  44  39 

2256 

.'W  57  34 

2258 

.T2   10  .3.3 

2362 

30  23  .37 

9967 

Aiitnres 

E. 

45    0    8 

2289 

43  13  52 

2-296 

41  27  4() 

2303 

■   39  41  51 

9313 

i 

a  Aqiiila; 

E. 

9^  42  59 

2780 

91     8     5 

2779 

89  a3  10 

9780 

87  58  16 

2782 

'^ 

Sun 

W. 

51   15     1 

25]4 

52  55  55 

• 
2517 

54  3()  45 

2520 

56  17  31 

2523 

1 
! 

Antarrs 

E. 

30  56  51 

2396 

29  13  il 

9493 

27  30    9 

2455 

25  47  52 

2494 

a  Aqiiilie 

E. 

80    5    5 

2814 

78  30  55 

2?^') 

7()  57     0 

98:{8 

75  23  21 

2852 

10 

Sun 

W. 

64  40    0 

2545 

m  20  1 1 

2551 

68     0   14 

2556 

69  40  10 

2562 

Spicn 

W. 

31  38  5C 

2348 

33  23  42 

2343 

35     8  41 

2338 

36  53  45 

9336 

1 

a  Aqnihi^ 

E. 

67  40  ^) 

2950 

6(;    9    7 

2974 

64  38  22 

3005 

(n3     8  12 

3033 

11 

Sun 

W. 

77  57  39 

2595 

79  36  41 

2601 

81    15  34 

2609 

82  54   17 

9616 

Spica 

W. 

45  39  21 

2340 

47  24  22 

3343 

49    9  19 

2346 

50  54   1 1 

9351 

j 

a  Aqiiilae 

i:. 

55  47  52 

3230 

54  22  18 

3280 

52  57  43 

3335 

51  34   12 

3395 

1 

! 

Fomalliaiit 

E. 

86  33  21 

2502 

84  52  10 

2509 

83  11     9 

2517 

81  30  20 

9597 

12 

Sun 

w. 

91     5   16 

2655 

92  42  56 

2663 

94  20  25 

2672 

95  57  42 

9681 

t 

Spica 

w. 

59  36  48 

2.177 

61  20  5() 

2382 

63    4  56 

2389 

64  48  47 

2395 

a  Aquihi? 

E. 

44  55  44 

3795 

43  40  37 

3902 

42  27   19 

4019 

41    15  58 

4150 

Foinalhaiit 

E. 

73    9  41 

2580 

71  30  19 

2593 

69  51    14 

2607 

68  12  28 

2621 

a  Pegasi 

E. 

89  11  ;« 

2707 

87  35    2 

2716 

85  58  43 

2735 

84  22  36 

2735 

13 

Sun 

W. 

104     1  20 

2723 

105  37  2<) 

2732 

107  13  27 

2741 

108  49  13 

2750 

Spica 

W. 

73  25  39 

2430 

75     8  HI 

2437 

76  51   13 

2444 

78  33  45 

9459 

Jupiter 

W. 

35  14  43 

24G5 

36  56  45 

2471 

38  38  3(» 

2477 

40  20  25 

9483 

1 

Mars 

VV. 

as  40  17 

2683 

35   17  20 

2685 

36  54  20 

2689 

m  31   15 

9699 

Antarcs 

W. 

28  10  13 

2607 

2<)  48  5^^ 

2593 

31  28    3 

2583 

33    7  21 

9576 

1 

Fomailiniit 

E. 

60    3  43 

2703 

58  27     7 

9733 

56  50  57 

2744 

55  15  15 

9766 

a  Pegasi 

E. 

76  25  34 

2795 

74  50  59 

2809 

73  K;  43 

2825 

71  42  47 

9841 

14 

1 

Sun 

W. 

116  45    7 

9795 

118   19  42 

2804 

119  54     5 

2813 

121  28  16 

2899 
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XV. 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 

Mouth. 

Xaino  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

nrh. 

P.L. 
of 

Diff. 

VJh. 

P.L. 

of 
Diff. 

IXh 

P.L. 
of 

Diff. 

C           /         // 

O           /          // 

O          1         II 

0          /        /' 

14 

iSpiC'l 

W. 

80  16    6 

9460 

81  58  16 

9467 

83  40  16 

2475 

85  22    5 

9489 

JUPITJCR 

W. 

4>    2    2 

2490 

43  43  29 

2497 

45  24  47 

9504 

47    5  55 

9511 

iMars 

w. 

40    8    5 

2697 

41  44  49 

2702 

43  21  26 

9708 

44  57  55 

2714 

Aiitnres 

w. 

:34  46  41) 

2570 

36  26  25 

2567 

38    6    5 

2565 

39  45  48 

9564 

FoilUliiliiUt 

E. 

53  40    2 

2789 

52    5  20 

2815 

50  31    12 

9842 

48  57  39 

9871 

a  Pegnsi 

K. 

70    9  12 

2658 

()8  35  59 

9876 

67    3  10 

2895 

65  30  45 

9916 

15 

Sur* 

w. 

123    2  15 

2831 

124  36    2 

2842 

126    9  36 

2851 

127  42  58 

2860 

Spicii 

vv. 

m  48  22 

2522 

95  29    4 

2531 

97     9  34 

2540 

98  49  52 

9548  ' 

Jupiter 

w. 

55  2V>     1 

2548 

57     9    7 

2556 

58  49    2 

2.564 

f)0  28  46 

9579 

Mars 

w. 

52  58  19 

2747 

54  33  57 

2754 

56    9  25 

9761 

57  44  44 

9769 

Aiitares 

w. 

48     4     9 

2574 

49  43  39 

2579 

51  23    3 

9583 

53    2  22 

9588 

Pom.jlhaiit 

E. 

41  20  2:3 

:H)63 

39  51  28 

3113 

38  23  34 

3168 

36  56  47 

3%1 

a  Pe^nsi 

C. 

57  55  46 

3040 

56  26  23 

3070 

54  57  37 

3103 

53  29  31 

3138 

a  Arietis 

E. 

99  49  34 

2644 

98  11  39 

2651 

96  33  53 

2658 

94  56  17 

9666 

16 

Jupiter 

VV. 

68  44  41 

2612 

70  23  19 

2631 

72     1  45 

2629 

73  40    0 

9638 

Mars 

W. 

65  ,38  47 

2808 

67  13     4 

2816 

68  47  1 1 

2825 

70  21     7 

2832  ' 

Aiitares 

W. 

61   J7    7 

2617 

62  55  ^9 

2623 

()4  34     3 

2699 

66  12  18 

9637  : 

a  Pegu  si 

E. 

46  20  34 

3358 

44  57  30 

3415 

43  35  31 

3478 

4i  14  42 

3547  1 

a  Anetis 

E. 

86  50  53 

2707 

85  14  22 

2716 

83  38    3 

2725 

82     1  56 

9735 

17 

Jupiter 

W. 

81  48  25 

2681 

83  25  31 

2689 

85    2  25 

2698 

86  39    8 

1 
2707 

Mars 

W. 

78    8    4 

8876 

7!)  40  54 

28t<.V 

81    13  32 

2894 

82  45  5!) 

9903 

Aiitaros 

W. 

74  21     7 

2674 

75  58  22 

2681 

77  35  27 

2689 

79  12  21 

9696 

a  A(|uil)u 

VV. 

38    0  1<) 

4705 

39     1    11 

4567 

40    4     4 

4445 

41     8  45 

4338 

a  Arielis 

E. 

74     4  41 

2787 

72  29  56 

2799 

70  55  27 

2UU 

69  21   13 

9823  1 

Aldebaniii 

E. 

105  17     5 

26-24 

103  38.43 

2632 

102    0  32 

2641 

100  22  JW 

9649 

18 

Jupiter 

W. 

94  39  44 

9753 

9(»  15   15 

2761 

97  50  34 

2770 

99  25  41 

9779 

Mars 

VV. 

90  25  19 

2949 

91  56  36 

2958 

93  27  41 

2969 

94  58  33 

9978 

Antnrcs 

W. 

87   14     5 

2741 

88  49  51 

2749 

90  25  26 

2758 

92    0  49 

9767 

a  AqniLe 

W. 

4i]  53  46 

395-2 

48     6  13 

38J^8 

49  19  35 

3850 

50  33  46 

3808 

a  Arielis 

E. 

61  34  16 

0892 

60     1  47 

2908 

58  2i)  38 

2924 

56  57  50 

2941 

Aldebaran 

E. 

92  15  33 

2693 

90  3::^  44 

2703 

89    2    8 

2712 

87  25  44 

9721 

19 

Aiit'ircH 

W. 

99  54  42 

2815 

101  28  51 

2824 

103    2  48 

2834 

104  36  32 

2843  1 

1 

1  ■ 

'X  An  11  i  lie 

VV. 

56  54   15 

3654 

58   11  51 

3034 

59  29  49 

3615 

60  48    7 

3599  ; 

;             '^Arielis 

\:. 

49  24  29 

3039 

47  55    5 

3062 

46  26    9 

3087 

44  57  44 

3114   ! 

1 

VIdolmniii 

E. 

79  2f)  44 

2766 

77  51  32 

2775 

76  16  32 

2785 

74  41  44 

2795  ; 

20 

«  AqiiilflB 

w. 

()7  23  16 

3547 

63  42  48 

3541 

70    2  27 

3537 

71  22  10 

1 

3534 

' 

Foiii.-illiniit 

VV. 

32  32  21 

3703 

33  49    5 

3643 

35    6  53 

3593 

36  25  35 

3549 

1 

1 

AldelKirnii 

E. 

66  50  46 

2840 

65  17  10 

• 

2849 

63  43  46 

9858 

62  10  33 

2867 

''i\ 

(X  Aqiiilee 

VV. 

78     1   19 

35^2 

79  21     8 

a535 

v^O  40  54 

3537 

82    0  37 

3542 

Forn  ilhaiit 

VV. 

43    9    7 

3407 

44  31   16 

3389 

45  53  45 

3373 

47  16  32 

.T;»r>9 

1 

n  Perjji-i 

VV. 

32   16  38 

4590 

33  19  11 

4465 

31  23  34 

4.r>6 

35  2^)  35 

4261 

1 

Aldebaran 

E. 

54  27  23 

2912 

52  55  19 

2900 

51  23  26 

2929 

49  51  44 

2937 

i  1 

Pollux 

E. 

98  37  31 

2945 

97    6    9 

2953 

95  34  57 

2962 

94    3  56 

2969 

22 

Fomallmiit 

W. 

54  13  38 

3318 

55  37  29 

3313 

57     1  26 

3308 

58  25  28 

3306 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 
14 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

01 

Diff. 

XVh. 

P.L. 

of 
DIff. 

XVUIb. 

P.L. 

of 

DIff. 

XXlh. 

P.L. 

of 

DHL 

Spica 

W. 

O          /          n 

87    3  43 

9490 

0      1     II 
88  45  10 

9490 

90  26'  25' 

8507 

0          1         n 

92    7  29 

8515 

J  UPITER 

W. 

48  46  53 

9518 

50  27  41 

9596 

52    8  18 

9533 

53  48  45 

9541 

Mars 

W. 

46  34  10 

9790 

48  10  29 

9796 

49  46  34 

9739 

51  22  31 

9739 

Aiitares 

W. 

4 1  25  32 

95«5 

43    5  15 

9566 

44  44  56 

9569 

46  24  34 

9571 

Fomaihaiit 

E. 

47  24  43 

9903 

45  52  28 

9939 

44  20  58 

9976 

42  50  15 

3017 

1 
1 

a  Pega«i 

E. 

63  58  47 

9939 

62  27  17 

9961 

60  56  15 

9985 

59  25  44 

3019 

J5 

8(711 

W. 

129  16    8 

9S70 

130  49    5 

9880 

132  21  49 

9891 

i;)3  54  20 

9900 

Spicn 

W. 

100  21)  59 

9556 

102    9  54 

9565 

10:3  49  37 

9574 

105  29    8 

8583 

Jupiter 

W. 

(i'i    8  19 

9580 

63  47  41 

9588 

a-)  26  52 

9596 

67    5  52 

9604 

Mars 

W. 

59  19  53 

9T76 

60  54  52 

9784 

62  29  41 

9799 

64    4  19 

9800 

t 

Antares 

W. 

54  41  34 

9593 

56  20  39 

9599 

57  59  36 

9604 

59  38  26 

9610 

! 

Fomaihaiit 

R. 

35  31   15 

3301 

34    7    5 

3380 

32  44  26 

3470 

31  23  28 

3574 

a  Pegasi 

E. 

52    2    7 

3175 

50  35  28 

3915 

49    9  37 

3959 

47  44  38 

3306 

a  Arietis 

R. 

93  18  51 

9673 

91  41  35 

9681 

90    4  30 

9689 

88  27  36 

9688 

16 

Jupiter 

W. 

75  18    4 

9646 

7t)  55  57 

9655 

78  33  38 

9663 

80  11     7 

9673 

Mars 

W. 

71  54  53 

9841 

73  28  28 

9S50 

75     1  51 

9859 

76  35    3 

9867 

Aiitaren 

W. 

07  50  2:3 

9643 

69  28  19 

9651 

71     6    5 

9658 

72  43  41 

9666 

a  Pegasi 

E. 

40  55  10 

3693 

39  37    0 

3706 

38  20  19 

3798 

37    5  15 

3903 

a  Arietis 

E. 

80  26    2 

9745 

78  50  22 

9755 

77  14  55 

9765 

75  ;39  41 

9775 

17 

Jupiter 

W. 

88  15  39 

9716 

89  51  58 

97S5 

91  28    5 

9734 

93    4    0 

9749 

Mars 

W. 

84   18  14 

9919 

85  50  18 

9991 

87  22  10 

9931 

88  53  50 

9939 

1 

Aiitares 

W. 

80  49    4 

9706 

82  25  36 

9714 

84     1  57 

9799 

85  38    7 

9739 

cr  Aqiiilte 

W. 

42  15    3 

4941 

43  22  50 

4156 

44  31  58 

4080 

45  42  19 

4013 

a  Arietis 

E. 

67  47  15 

9836 

66  13  34 

9849 

64  40  10 

9863 

63    7    4 

98n 

Aldebaraii 

E. 

98  44  45 

9658 

97    7    9 

9667 

95  29  45 

9676 

93  52  a3 

9685 

18 

Jupiter 

W. 

101     0  36 

9788 

102  35  19 

9798 

104     9  49 

9808 

105  44    7 

9818 

Mars 

W. 

96  2l>  13 

9988 

97  59  41 

9997 

99  29  57 

3007 

101     0     1 

3017   1 

' 

Aiitares 

w. 

93  36    0 

9776 

95  10  59 

9785 

96  45  46 

9795 

98  20  20 

9805   I 

a  Aquilie 

w. 

51  48  40 

3769 

53    4  14 

373ft 

54  20  24 

3706 

55  37    5 

3678   ! 

a  Arietis 

E. 

55  26  23 

9958 

53  55  18 

9977 

52  24  37 

9997 

50  54  20 

X18 

1 

Aldebaraii 

E. 

85  49  32 

9730 

84  13  32 

9rj9 

82  37  44 

9748 

81     2    8 

9757 

1 

19 

Aiitares 

W. 

106  10    4 

98S3 

107  43  23 

9863 

109  16  2J) 

9873 

110  49  22 

1 
9884 

a  Aquilee 

W. 

62    6  42 

3585 

63  25  33 

3573 

64  44  37 

3563 

66    3  52 

3555 

a  Arietis 

E. 

43  29  51 

3149 

42    2  32 

3173 

40  35  50 

3905 

3J)    9  47 

3941 

Aldebarao 

E. 

73    7    9 

9804 

71  32  46 

9819 

69  58  34 

9891 

68  24  34 

8831 

20 

aAquilfe 

W. 

72  41  57 

3539 

74     1  46 

3530 

75  21  37 

3530 

76  41  28 

3530 

1 

Fomaihaiit 

W. 

37  45    5 

3519 

39    5  16 

3480 

40  26    3 

3459 

41  47  21 

3497 

i 

Aldebaraii 

E. 

60  37  32 

9876 

59    4  43 

9885 

57  32    5 

9894 

55  59  38 

9903 

21 

<z  Aqiiilffi 

W. 

83  20  15 

3546 

84  39  48 

3551 

85  59  16 

3557 

87  18  37 

3564 

Fomaihaiit 

W. 

48  39  35 

3348 

50    2  51 

3338 

51  2()  18 

3331 

52  49  54 

3394   ; 

a  Pegasi 

W. 

36  37    4 

4176 

37  45  53 

4101 

38  55  54 

4034 

40    7    0 

3976 

Aidebaran 

E. 

48  20  12 

9946 

46  48  51 

9954 

45  17  40 

9969 

43  46  39 

9970 

Pollux 

E. 

92  3^1    5 

9977 

91     2  24 

9985 

89  .31  53 

9993 

88     1  32 

3001 

22 

Fomalhaut 

W. 

59  49  33 

3309 

61   13  42 

3300 

62  37  53 

3300 

64    2    5 

3999 

11 
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XVII. 


GKEENWICH  MEAN  TIME. 


LUNAK  DISTANCES. 


9 


2-2 


2;^ 


24 


25 


26 


27 


28 


29 


30 


Name  and  Directiou 
of  Objeot. 


Aldcbarnn  E . 

Pollux  E  . 

Foraalliaut  W. 

a  Pegusi  W. 

Aldcbarnn  E  . 

Pollux  E . 

Foinalhant  W. 

a  Pegasi  W. 

Pollux  E . 

Saturn  E . 

Regulus  E . 

Sun  E  . 

Foinalbaut  W. 

a  Pcgasi  W. 

aArietis  W. 

Pollux  E . 

Saturn  E . 

Regulus  E  . 

Sun  E. 

Fonialhaut  W. 

a  Pe^aei  W. 

a  Ariel  is  W. 

Pollux  E . 

Saturn  E . 

Regulus  E . 

Sun  E  . 

a  Arietis  W. 

Aldebarun  W. 

Saturn  E . 

Regulus  E  . 

Sun  E  . 

a  Arictis  \V. 

Aldeburan  W. 

Saturn  E , 

Regulus  E . 

Sun  E  . 

a  Arictis  W. 

Aldeburan  VV. 

Regulus  E  . 

Su>  E . 

a  Arictis  W. 

Aldcbanui  W. 

Sun  E  . 


Noon. 


O  /  tf 

41  19    3 

42  15  49 
8G  31  20 

65  2(5  18 
51  20  20 
30  14  38 

74  35  16 

76  40  15 

61  47  29 

62  47  30 

86  47    5 

98  28  30 
131  51  38 

87  53  46 

72  27  18 
2i)  8  30 
51     5  40 

75  3  25 
86  39    5 

121     3  48 

99  7  22 

63  14  52 
39  37  2 
39  27  35 
63  20  13 
74  50  12 

110  15  58 

50  40  36 
17  19     1 

51  32  58 
62  57  22 
99  23  56 

62  6  56 
29  19  25 
39  36  47 
50  55  45 

88  22  57 

73  53  54 
41  34  51 
38  40  27 

77  8  10 

86  2  27 
54  9  26 
65  34  58 


P.L. 
of 

IJiff. 


3934 
3978 
3009 

3398 
3667 
3034 
3066 

3399 
3553 
3108 
3101 
3065 
3463 

3300 
3491 
3764 
3136 
3116 
3080 
3473 

3395 
3446 
3444 
3155 
3104 
3069 
3458 

3376 
3043 
3063 
3039 
3413 

3146 
3961 
3991 
3959 
3337 

3018 
3859 
3863 
3331 

3883 
3735 
3101 


lllh 


ii 


42  31  58 
40  45  9 
85  1  18 

m  50  32 
52  37  42 
28  45  7 
73  6  23 

78  4  28 
6S  6  55 
61  19  30 
85  18  57 
96  59  38 
130  30  32 

89  17  57 
73  47  52 
30  24  10 

49  38  14 
73  35  35 

85  10  31 
1 19  42  54 

100  31  39 
84  36  17 
40  58  29 
38  0  32 
61  52  8 
73  21  25 

108  54  47 

52  5  15 

18  48  21 

50  4  2 
61  27  45 
98  1  54 

63  34  10 
30  50  27 
38  6  23 
49  24  41 

86  59  28 

75  23  45 

43  8  2 
37  7  21 
75  42  37 

87  35  7 
55  45  19 

64  6  50 


P.L. 

of 

Diff. 


3878 
9985 
3017 

3397 
3648 
3040 
3071 

3399 
3543 
3113 
3105 
3069 
3465 

3300 
3485 
3706 
3139 
3116 
3061 
3479 

3294 
3440 
3418 
3158 
3100 
3065 
3454 

3359 
3033 
3055 
3033 
3405 

3139 
3950 
3980 
3948 
3335 

3001 
3845 
38:)0 
3315 

3866 
3719 
3083 


VIb. 


43  45  40 
39  14  38 
83  31  26 

68  14  47 
53  55  25 
27  15  44 
71  37  38 

79  28  41 
64  26  32 
59  51  35 
83  50  53 
95  30  51 
129  9  29 

90  42  8 
75  8  33 
31  40  51 
48  10  52 
f  2  7  45 
83  4)  58 
118  21  59 


101 
85 
42 
36 
60 
71 

107 


55  57 
57  48 
20  25 
33  32 
23  58 
52  33 
33  32 


53  30  14 
20  17  53 
48  34  57 
59  57  59 
96  39  43 

65  1  44 
32  21  43 
36  35  45 
47  5;j  23  , 
85  35  45 

76  53  57 
44  41  32  ' 
35  33  58  ; 
74  16  46  j 

89     8    9  ' 
57  21  34  ' 


P.L. 

of 
DiiT. 


3837 
9993 

3094 

3996 
3630 
3047 

3an 

3300 
3535 
3II6 
3108 
3073 
3467 

3301 
3480 

dUOO 

3149 
3115 
3061 
3479 

39J3 
3435 
.3395 
3161 
3096 


3450 

3949 
3093 
3047 
3014 
3397 

3114 
9938 
9969 
9938 
3319 

9984 
3830 
S836 
3199 

9849 

3702 


Kh. 


o 

45 


4 


0 

37  44  16 
82  1  43 

69  39  3 
55  13  27 
25  46  29 

70  9  0 

80  52  53 

65  46  18 
58  23  45 
82  22  53 

94  2  8 
127  48  28 

(^  6  18 
76  29  20 
32  58  26 

46  43  33 
70  39  54 
82  13  25 

117  1  4 

103  20  16 
87  19  25 
43  42  47 
35  6  36 
58  55  44 
70  23  37 

106  12  12 

54  55  33 
2147  37 

47  5  43 
58  28  4 

95  17  23 

66  29  37 
:)3  53  14 
35  4  5:3 
46  21  52 
84  11  47 


78  24  30 
46  15  21 
34  0  17 
72  50  3<) 


62  38  20      3065 


90  41  3:3 
58  58  1 1 
61     9  28 


P.L. 
of 

Dlff. 


3801 
3000 
3030 

3297 
3613 
3053 
3083 

3300 
3535 
3119 
3110 
3075 
3469 

3300 
3473 
3610 
3143 
3114 
3080 
3471 

3999 

3431 
3379 
3163 
3091 
3057 
3445  < 

3336 
3014 
3039 
3005 
3387 

3098 
3996 
3957  • 
9996 

3300  > 

9968 
3815 
3831 
3184 

3?:t3 

3685 
3047 


xvm. 


SEPTEMBER,    1888. 


163 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

VI -^ 

o  a 

22 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XV^' 

P.L. 

of 

Dlff. 

XVDP. 

P.L. 
of 

Dlff. 

xxr». 

P.L. 
of 

Dlff. 

a  Pegasi 

W. 

46  15     5 

3768 

0           1        II 

47  30  41 

3739 

O             1          M 

48  46  47 

3719 

50    3  21 

3689 

Aldebaran 

E. 

36  14    3 

3007 

34  43  59 

.3014 

a3  14    4 

3091 

31  44  17 

3097 

Pollux 

E. 

80  32    8 

3038 

79    2  42 

3045 

77  :«  25 

3059 

76    4  16 

3069 

23 

Fomrilhaut 

W. 

71    3  18 

3997 

72  27  313 

3998 

73  51  47 

3998 

75  16     1 

3996 

a  Pcgaei 
AldeDaran 

W. 

5fJ  31  47 

3599 

57  50  22 

3587 

59    9  11 

3574 

60  28  14 

3569 

E. 

24  17  21 

3058 

22  48  20 

3064 

21   19  26 

3070 

19  50  40 

3076 

1 

Pollux 

E. 

68  40  29 

3087 

67  12    4 

3093 

65  43  46 

3099 

64  15  35 

3104 

24 

Fomalhaut 

W. 

82  17    4 

3301 

&3  41  14 

3301 

85    5  24 

3300 

86  29  35 

3900 

a  Pegasi 

W. 

(57    6  14 

3517 

68  26  19 

3511 

69  46  31 

3504 

71     6  51 

3497 

Pollux 

E. 

56  55  59 

3194 

55  28  18 

3198 

54    0  42 

3130 

52  33    9 

3133 

Satcrn 

E. 

80  54  56 

3119 

79  27     1 

3114 

77  59    8 

3114 

76  31  16 

3115 

Regulus 

E. 

92  33  28 

3077 

91     4  50 

3078 

89  36  14 

3079 

88    7  39 

3080 

Sun 

E. 

126  27  29 

3471 

125    6  32 

3479 

123  45  37 

3479 

122  24  42 

3473 

25 

Fomalhaut 

W. 

93  30  29 

3300 

94  54  40 

3300 

96  18  52 

3998 

97  43    6 

3996 

a  Pe  -asi 

W. 

77  50  14 

3468 

79  11   14 

3469 

80  32  21 

3456 

81  53  34 

3459 

a  Arietis 

W. 

34  16  49 

3570 

35  35  56 

3534 

36  55  43 

3501 

38  16    6 

3471 

Pollux 

E. 

45  16  16 

3146 

43  49    2 

3148 

42  21  50 

3150 

40  54  41 

3153 

Saturiy 

E. 

69  J2    2 

3113 

67  44    8 

Sill 

66  16  12 

3110 

64  48  14 

3107 

Regulus 

E. 

80  44  51 

3078 

79  16  15 

3077 

77  47  37 

3074 

76  18  56 

3079 

Suif 

E. 

115  40    8 

3470 

114  19  10 

3467 

112  58    9 

3464 

111  37    5 

3469 

26 

Fomalhaut 

W. 

104  44  37 

9S0 

106    9    0 

3988 

107  33  25 

3287 

108  57  52 

3964 

a  Pe^i 
a  Arietis 

W. 

88  41     7 

3495 

90    2  55 

3490 

91  24  49 

3414 

92  46  50 

3408 

W. 

45    5  35 

33S1 

46  28  47 

3339 

47  52  22 

3313 

49  16  18 

3994 

Pollux 

E. 

33  39  43 

3168 

32  12  55 

3173 

30  46  13 

3178 

29  19  38 

3186 

Saturn 

E. 

57  27  24 

9087 

55  58  58 

3081 

54  30  25 

3075 

53     1  45 

3069 

RefTiilus 

E. 

68  54  35 

3059 

67  25  27 

3047 

65  56  13 

3041 

64  26  51 

3035 

Si'ff 

E. 

104  50  46 

3439 

103  29  14 

3433 

102    7  35 

3497 

100  45  49 

3421 

27 

a  Arietis 

W. 

56  21   11 

3910 

.57  47    8 

3103 

59  13  25 

3178 

60  40     1 

3162 

! 

Aldeborau 

W. 

23  17  33 

3003 

24  47  42 

9993 

1    26  18    3 

9983 

27  48  37 

9979 

1 

Saturn 

E. 

45  36  19 

3030 

44    6  44 

3091 

42  36  57 

3011 

41     6  58 

3001 

Regulus 

E. 

56  57  58 

9997 

55  27  42 

2989 

53  57  15 

9979 

52  26  36 

9969 

Sun 

E. 

93  54  52 

3378 

92  32  10 

3368 

91     9  17 

1 

3358 

89  46  13 

3348 

28 

a  Arietis 

W. 

67  57  49 

3089 

69  26  21 

3066 

70  55  12 

3050 

72  24  23 

3034  1 

1 

Aldp1>aran 

W. 

35  25    0 

9919 

36  57    3 

9900 

'    38  29  22 

9887 

40    1  58 

2873 

1 

Saturn 

E. 

33  33  46 

9945 

32    2  24 

9939 

!    30  30  46 

2990 

28  58  52 

2905 

Regulus 

E. 

44  50    6 

9914 

43  18    5 

9909 

\    41  45  49 

9889 

40  13  16 

2876 

Sun 

E. 

82  47  35 

3987 

81  23    8 

3273 

1 

'    79  58  25 

1 

3959 

78  33  26 

3245 

29 

a  Arietis 

W. 

79  55  23 

9951 

81  26  37 

9935 

'    82  58  12 

9917 

84  30    9 

2901 

Aldebnran 

W. 

47  49  29 

9800 

49  23  57 

9784 

50  58  46 

9769 

52  a3  55 

2759 

1 
i 

Regulus 

E. 

32  26  17 

9807 

30  51  58 

9793^ 

29  17  21 

9779 

27  42  25 

9763 

1 

Sun 

E. 

71  24     8 

3168 

69  57  21 

.3159 

68  30  14 

1 

3134 

67    2  46 

31 18 

30 

a  Arietis 

W. 

92  15  18 

2815 

f)3  49  26 

9799 

95  23  55 

9789 

96  58  46 

2766 

Aldelwiran 

W. 

60  35  11 

2668 

62  12  34 

2650 

63  50  21 

9632 

65  28  32 

9615 

Sun 

E. 

59  40  14 

3030 

58  10  38 

3012 

56  40  40 

2993 

55  10  19 

2975 
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I. 


AT  GREENWICH  APPARENT  NOON. 


« 

Is 

« 


«S 


Men. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUK 

Men. 

Tues. 

Wed. 
Tliur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 


5 

a 
o 

9 

ja 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 


THE  SUN'S 


Apparent 
Ri|;ht  Ascensictn. 


SUN 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

Thur. 

32 

1i      m       s 

12  32  0.88 
12  35  38.66 
12  39  16.77 

12  42  55.23 
12  46  34.07 
12  50  13.29 

12  53  52.91 

12  57  32.94 

13  1  13.40 

13  4  54.31 
13  8  35.70 
13  12  17.57 

13  15  59.94 
13  19  42.83 
13  23  26.25 

13  27  10.23 
13  30  54.80 
13  34  39.96 

13  38  25.75 
13  42  12.18 
13  45  59.25 

13  49  47.01 
13  53  35.47 

13  57  24.64 

14  1  14.54 
14  5  5.19 
14  8  56.60 

14  12  48.78 
14  16  41.75 
14  20  35.51 
14  24  30.08 


Diff.  for 
1  Hoar. 


9.068 
9.08-2 
9.096 

9.IM 
i).12() 
9.142 

9. 1 59 
9.177 
9.195 

9.2U 
9.*234 
9.255 

9.276 
9.298 
9.321 

9.345 
9.3G9 
9.304 

9.420 
9.447 
9.475 

9.504 
9.534 
9.564 

9.594 
9.626 
9.658 

9.691 
9.724 
9.757 
9.791 


14  28  25.46      9.824 


S. 


Apparent 
DeoUnation. 

Diff.  for 
1  Honr. 

3  27  24;'0 

3  50  39.9 

4  13  53.3 

-58"21 
58.11 
58.00 

4  37     3.8 

5  0  10.9 
5  23  14.2 

-57.87 
57.72 
57.56 

5  46  13.6 

6  9     8.4 
6  31  58.2 

-57.38 
57.18 
56.97 

6  54  42.8 

7  17  21.8 
7  39  54.8 

-56.74 
56.50 
56.24 

8     2  21.4 
8  24  41.1 
8  46  53.5 

-55.96 
55.67 
55.36 

9    8  58.4 
9  30  55.4 
9  52  44.0 

-55.03 
54.69 
54.34 

10  14  23.9 
10  35  54.7 
10  57   16.1 

-53.98 
53.59 
53.19 

11   18  27.7 

11  39  29.1 

12  0  19.9 

-52.77 
52.34 

51.89 

12  20  59.9 

12  41  28.5 

13  1  45.4 

-51.43 
50.95 
50.45 

13  21  50.2 

13  41  42.4 

14  1  21.7 
14  20  47.7 

-49.93 
49.40 

48.85 
48.29 

14  39  59.9 

-47.71 

Semi- 
diameter. 


6 
6 
6 


6 
6 
6 


6 
6 
6 
6 


1.62 
1.89 
2.17 


6  2.44 

6  2.72 

6  3.00 

6  3.28 

6  3.56 

6  3.84 

6  4.12 

6  4.41 

6  4.69 

6  4.97 

6  5.25 

6  5.54 

6  5.82 

6  6.09 

6  6.37 

6  6.64 

6  6.91 

6  7.18 


7.45 
7.71 
7.97 


8.23 
8.49 
6     8.74 


8.99 
9.24 
9.49 
9.73 


16     9.98 


Sidereal 
Time  of 
Semi- 
diameter 
Pa»Biug 
Meridian. 


64.39 
64.43 
64.48 

64.53 
64.59 
64.65 

64.71 
64.78 
64.85 

64.91 
64.98 
65.06 

65.14 
65.22 
65.30 

65.38 
66.47 
65.56 

65.65 
65.75 
65.85 

I 

65.95 
66.05 
66.15 

66.26 
66.36 
66.47 

66.58 
66.69 
66.80 
66.91 

67.02 


EqnatioD  of 

Time, 

to  be 
Subtracted 

from 
ApiMirent 

Time. 


m   M 

10  32.80 

10  51.52 

11  9.91 

11  27.95 

11  45.62 

12  2.91 

12  19.80 
12  36.28 

12  52.33 

13  7.92 
13  23.04 
13  37.68 

13  51.83 

14  5.46 
14  18.56 

14  31.09 
14  43.05 

14  54.41 

15  5.15 
15  15.25 
15  24.70 

15  33.47 
15  41.55 
15  48.91 

15  55.55 

16  1.44 
16     6.57 

16  10.93 

16  14  50 

16  17.28 

16  19.26 

16  20.43 


Diff.  for 
1  Honr. 


I 


0.786 
0,772 
0.758 

0.744 
0.728 
0.712 

0.695 
0.677 
0.659 

0.640 
0.620 
0.r,99 

0.578 
0.556 
0.5.33 

0.509 
0.485 
0.460 

0.434 
0.407 
0.379 

0.3.'>0 
0.321 
0.291 

0.260 
0.229 
0.197 

0.164 
0.131 

0.(H)8 
0.064 

0.031 


I 


I 


I 


NOTK. — The  mean  time  of  aemidiameter  pa«8ing  may  l>e  found  by  subtracting  0*.18  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  cliange  of  declination  indicates  that  south  declinations  are  incresaing. 
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AT  GEEElirWlOH  MEAN  NOON. 


S 


^ 

Q 


Mon. 

Tues. 

Wed. 

Thur. 

Fiid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 


g 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoension. 


h      ni        8 

2  32  2.48 

2  35  40.31 

2  39  18.47 

2  42  56.98 

2  46  35.86 

2  50  15.13 

2  53  54.79 

2  57  34.86 

3  1  15.37 

3  4  56.33 

3  8  37.76 

3  12  19.67 

3  16  2.08 

3  19  45.01 

3  23  28.47 

3  27  12.49 

3  30  57.09 

3  34  42.29 

3  38  28.11 

3  42  14.57 

3  46  1.67 

3  49  49.46 

3  53  37.95 

3  57  27.14 

4  1  17.07 
4  5  7.75 
4  8  59.18 

4  12  51.38 

4  16  44.37 

4  20  38.15 

4  24  32.73 


14  28  28.13 


Diff.  for 
1  Hoar. 


B 

9.070 
9.084 
9.098 

9.113 
9.128 
9.144 

9.161 
9.179 
9.197 

9.216 
9.236 
9.257 

9.278 
9.300 
9.323 

9.347 
9.371 
9.396 

9.422 
9.449 
9.477 

9.506 
9.535 
9.565 

9.596 
9.627 
9,659 

9.692 
9.725 
9.758 
9.792 

9.825 


Apparent 
Deolination. 


s. 


o  t 

3  27 


34.3 


DifCfor 
1  Hour. 


3  50  50.5 

4  14     4.2 


s 
-58.22 

58.12 

58.01 


4  37  14.9  .  -57.88 

5  0  22.2  j    57.73 
5  23  25.8      57.57 


5  46  25.4 

6  9  20.4 
6  32  10.5 

6  54  55.3 

7  17  34.5 

7  40    7.6 

8  2  34.3 
8  24  54.1 
8  47     6.7 


■57.39 
57.19 
56.98 

-56.75 
56.51 
56.25 

•55.97 
55.68 
55.37 


9     9  11.7 

-55.04 

9  31     8.8 

54.70 

9  52  57.5 

54.35 

10  14  37.5 

-53.98 

10  36     8.4 

53.59 

10  57  29.8 

53.19 

11    18  41.41  -52.77 

11  39  42.8 1    52.34 

12  0  33.6  i    51.89 

I 

12  21   13.5   -51.43 


12 
13 


41 
1 


42.1 
58.9 


50.95 
50.45 


13  22  3.6  I  -49.93 

13  41  55.7  ,     49.40 

14  1  34.9      48.85 
14  21  0.8      48.29 

S.  14  40  12.9-47.71 


Equation  of 

Time, 

tobei 

Added  to 

Mean  Time. 


m        8 

10  32.93 

10  51.66 

11  10.05 

11  28.09 

11  45.76 

12  3.05 

12  19.94 
12  36.42 

12  52.47 

13  8.06 
13  23.18 
13  37.82 

13  51.97 

14  5.60 
14  18.69 

14  31.22 
14  43.17 

14  54.52 

15  5.26 
15  15.36 
15  24.80 

15  33.56 
15  41.63 
15  48.99 

15  55.62 

16  1.50 
16     6.62 

16  10.97 

16  14.54 

16  17.31 

16  19.28 

16  20.44 


Diff.  for 
1  Hour. 


8 

0.786 
0.772 
0.758 

0.744 
0.728 
0.712 

0.695 
0.677 
0.659 

0.640 
0.620 
0.599 

0.578 
0.556 
0..533 

0.509 
0.485 
0.460 

0.434 
0.407 
0.379 

0.350 

0.:J21 

0.291 

0.260 
0.22<) 
0.197 

0.164 
0.131 
0.098 
0.064 

0.031 


N'OTK. — ^The  semidiAmeter  for  mean  noon  may  be  aasnmed  the  same  as  that  for  apparent  noon. 

The  aiipi  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  decUnationB 
are  increasing. 


Sidereal 

Time, 

or 

Kiglit  Asceiihiou 

of 

Mean  Sun. 


h      m       8 

12  42  35.42 
12  46  31.97 
12  50  28.52 

12  54  25.07 

12  58  21.63 

13  2  18.18 

13  6  14.73 
13  10  11.28 
13  14  7.84 

13  18  4.39 
13  22  0.94 
13  25  57.49 

13  29  54.05 
13  33  50.60 
13  37  47.16 

13  41  43.71 
13  45  40.26 
13  49  36.81 

13  53  33.37 

13  57  29.92 

14  1  26.47 

14  5  23.02 
14  9  19.58 
14  13  16.13 

14  17  12.69 
14  21  9.24 
14  25  5.80 

14  29  2.35 

14  32  58.91 

14  36  55.46 

14  40  52.01 

14  44  48.56 


Diff.  for  1  Hour, 
+  9».b565. 
(Table  HI.) 
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a 

c 

c 

J3 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


c 


275 
276 
277 

278 
279 
280 

281 
282 
283 

284 
285 
286 

287 
288 
289 

290 
291 
292 

293 
294 
295 

296 
297 
298 

299 
300 
301 

302 
303 
304 
305 

306 


THE  SUN'S 


TRUE  LONGITXXDB, 


It 


188  43  36.0 

189  42  43.1 

190  41  52.4 

191  41     3.9 

192  40  17.5 

193  39  33.2 

194  38  50.9 

195  38  10.6 

196  37  32.1 

197  36  55.4 

198  36  20.5 

199  35  47.4 

200  35  16.0 

201  34  46.4 

202  34  18.6 

203  33  52.6 

204  33  28.3 

205  33     5.9 

206  32  45.5 

207  32  27.0 

208  32  10.5 

209  31  56.1 

210  31  43.7 

211  31  33.5 

212  31  25.5 

213  31   19.8 

214  31   16.3 

215  31  15.0 

216  31  15.8 

217  31  18.8 

218  31  23.9 

219  31  31.1 


V 


43  14.2 
42  21.2 
41  30.4 

40  41.8 
39  55.3 
39  10.9 

38  28.6 
37  48.2 
37     9.7 

36  32.9 
35  57.9 
35  24.7 

34  53.2 
34  23.5 
33  55.6 

33  29.5 
33  5.1 
32  42.6 

32  22.1 
32  3.5 
31  46.9 

31  32.4 
31  19.9 
31     9.6 

31  1.5 
30  55.7 
30  52.1 

30  50.6 
30  51.3 
30  54.2 

30  59.2 

31  6.2 


DUr.  for 
1  Hoar. 


47.75 

47.84 
47.93 

48.02 
48.11 
48.20 

48.28 
48.36 
48.43 

48.51 
48.58 
48.66 

48.73 

48.81 

48.88 

48.96 
49.03 
49.1] 

49.19 
49.27 
49.36 

49.44 
49.53 
49.62 

49.71 
49.60 
49.90 

49.99 
50.08 
50.17 
50.26 


150.34 


LATITUDE. 


+  0.27 

0.38 
0.47 

+  0.54 
0.58 
0.59 

+  0.57 
0.52 
0.44 

+  0.34 

0.22 

+  0.09 

-  0.04 
0.16 
0.28 

-  0.39 
0.47 
0.53 

-  0.56 
0.55 
0.52 

-  0.46 
0.36 
0.25 

-0.13 

0.00 

+  0.13 

+  0.26 
0.38 
0.47 
0.55 

+  0.60 


liOgarithm 

of  the 

Radios  Yootor 

of  the 

Earth. 


0.0001732 
0.0000496 
9.9999255 

9.9998008 
9.9996755 
9.9995496 

9.9994231 
9.9992962 
9.9991690 

9.9990416 
9.9989142 
9.9987867 

9.9986593 
9.9985325 
9.9984064 

9.9982810 
9.9981564 
9.9980328 

9.9979103 

9.9977889 
9.9976687 

9.9975497 
9.9974320 
9.9973155 

9.9972000 
9.9970855 
9.9969721 

9.9968596 
9.9967478 
9.9966365 
9.9965259 

9.9964159 


Difil  for 
1  Hoar. 


-51.4 
51.6 
51.8 

-52.0 
52.3 
52.5 

-52.8 
53.0 
53.1 

-53.1 
53.1 
53.1 

-53.0 
52.7 
52.4 

-52.1 
C1.7 
51.3 

-50.8 
50.3 
49.8 

-49.3 
48.8 
48.3 

-47.9 

'  47.5 

47.1 

-46.8 
46.5 
46.2 
46.0 

-45.7 


KoTK. — ^The  niunbera  in  oolimm  X  correspond  to  the  true  equinox  of  the  date;  in  oolumn  A',  to 
the  mean  equinox  of  January  O'.O. 


Mean  Time 

of 

Sidereal  Koon. 


n      m       s 

11  15  33.60 

11  11  37.70 

11  7  41.79 

11  3  45.88 

10  59  49.98 

10  55  54.08 

10  51  58.17 

10  48  2.26 

10  44  6.35 

10  40  10.45 

10  36  14.54 

10  32  18.63 

10  28  22.72 

10  24  26.82 

10  20  30.91 

10  16  35.00 

10  12  39.09 

10  8  43.19 

10  4  47.28 

10  0  51.37 

9  56  55.46 

9  52  59.56 

9  49  3.65 

9  45  7.74 

9  41  11.83 

9  37  15.93 

9  33  20.02 

9  29  24.11 

9  25  28.20 

9  21  32.30 

9  17  36.39 

9  13  40.48 


Diir.  for  1  Hour, 

—  9«.8296. 
rrablen.) 
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• 

GREENWICH  MEAN  TIME. 

■ 

THE  MOON'S 

o 
• 

o 

1 

1 

2 
3 

SBMIDIAMETBB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwioli. 

Diff.  for 
-  IHoar. 

Noon. 

15  36.0 

15  50.7 

16  5.1 

15  43!3 

15  580 

16  11.7 

57  8.5 

58  2.4 
58  55.1 

+2.21 
2.25 
2.09 

57  35.3 

58  29.2 

59  19.4 

+2.'25 
2.20 
1.93 

h       ra 

21  13.8 

22  5.7 
22  57.6 

m 
2.16 

2.16 
2.17 

d 

25.3 
26.3 
27.3 

4 

D 

6 

16  17.7 
16  27  4 
16  33.1 

16  23.0 
16  30.8 
16  34.3 

59  41.5 

60  17.1 
60  38.0 

+1.7:^ 

1.19 

+0.54 

60    0.9 
60  29.5 
60  42.4 

+1.48 

0.87 

+0.20 

23  50.0 

6 
0  43.3 

2.20 
2.25 

28.3 

29.3 

0.9 

7 
8 
9 

16  34.4 
16  31.3 
16  24.6 

16  33.3 

16  28.4 
16  20.2 

60  42.7 
60  31.5 
60     7.0 

-0.15 
0.76 
1.25 

60  38.9 
60  20.7 
59  50.8 

-0.47 
1.02 
1.43 

1  38.1 

2  34.7 

3  32.9 

2.32 
2.40 
2.45 

1.9 
2.9 
3.9 

10 
11 
12. 

16  15.3 
16     4.5 
15  53.2 

16  10.1 
15  58.9 
15  47.6 

59  32.8 
58  53.2 
58   11.5 

-1.56 
1.71 
1.73 

59  13.5 
58  32.4 
57  50.9 

-1.65 
1.74 
1.71 

4  32.0 

5  30.8 

6  27.8 

2.46 
2.42 
2.32 

4.9 
5.9 
6.9 

13 
14 
15 

15  42.1 
15  31.6 
15  22.0 

15  36.7 
15  26.7 
15  17.6 

57  30.6 
56  52.1 
56  16.9 

-1.67 
1.54 
1.39 

57  10.9 
56  34.1 
56     0.7 

-1.61 
1.47 
1.31 

7  22.2 

8  13.5 

9  1.7 

2.20 
2.07 
1.95 

7.9 

8.9 
9.9 

16 
17 
18 

15  13.4 
15     59 
14  59.4 

15     9.5 
15     2.5 
14  56.5 

55  45.5 
55  17.8 
54  53.9 

-1.23 
1.08 
0.92 

55  31.2 
55     5.4 
54  43.3 

-1.16 
1.00 
0.84 

9  47.5 

10  31.5 

11  14.4 

1.86 
l.BO 
1.77 

10.9 
11.9 
12.9 

19 
20 
21 

14  53.9 
14  49.5 
14  46  4 

14  51.6 

-14  47.8 

14  45.4 

54  33.7 
54  17.6 
54     6.2 

-0.76 
0.58 
0.37 

54  25.1 
54  11.3 
54     2.5 

-0.67 

0.48 

-0.25 

11  56.9 

12  39.7 

13  23.4 

1.77 
1.80 
1.85 

13.9 
14.9 
15.9 

22 
23 
24 

14  44.8 
14  44.9 
14  47.1 

14  44.6 
14  45.7 
14  4^.0 

54     0.2 
54     0.7 
54     8.6 

-0.12 

+0.17 

0.50 

53  59.6 

54  3.6 
54  15.7 

+0.02 
0.33 
0.68 

14     8.3 

14  54.7 

15  42.6 

1.90 
1.97 
2.02 

16.9 
17.9 
18.9 

25 
26 
27 

14  51.5 
14  58.4 
1.^     7.9 

14  54.7 

15  2.9 
15  13.6 

54  24.9 

54  50.4 

55  25.2 

+0.87 
1.26 
1.64 

54  36.5 

55  e.e 

55  46.0 

+  1.06 
1.45 
1.83 

16  31.7 

17  21.7 

18  12.0 

2.07 
2.09 
2.10 

19.9 
20.9 
21.9 

28 
29 
30 
31 

15  19.8 
15  33.9 

15  49.3 

16  5.2 

15  26  6 
15  41.5 

15  57.3 

16  12.9 

56  9.0 

57  0.6 

57  57.3 

58  55.7 

+2.00 
2.27 
2.42 
2.39 

56  34.0 

57  28.5 

58  26  6 

59  23.9 

+2.15 
2.36 
2.43 
2.29 

19     2.4 

19  52.8 

20  43.3 

21  34.4 

2.10 
2.10 
2.11 
2.15 

22.9 
23.9 
24.9 
25.9 

32  1 

16  20.1 

• 

16  26.8 

59  50.5 

+•2.12 

60  14.8 

+1.90 

22  26.8 

2.22 

26.9 
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V. 


GREE^  WICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAsoension. 

Dill  for 
IMinate. 

Deolinatlon. 

Difffor 
1  Minate. 

Hour. 

Bight  Aflceneion. 

Diftfor 
IMinate. 

DeolinAtioii. 

Diftfor 
1  Minute. 

Mi 

• 

DNDA 

Y  1. 

WEDNESDAY  3. 

h     m     8 

B 

O          1          It 

II 

h     m     B 

B 

N.IO  13  44.6 

/* 

0 

9  12     1.23 

9.SSQ5 

N.17  45  23.7 

7.064 

0 

11     0    5.68 

3.9504 

11.486 

1 

9  14  16.38 

S.3586 

17  38  16.7 

7.170 

1 

11    2  20.71 

3.3506 

10     2  13.3 

11JV57  I 

2 

9  16  31.54 

3.3527 

17  31    3.3 

7.976 

2 

11     4  3.5.75 

3.3507 

9  ,50  37.7 

11.638 

3 

9  18  46.70 

3.3538 

17  23  43.6 

7.381 

3 

1 1     6  50.79 

3.8508 

9  38  57.9 

11.698 

4 

9  21     1.87 

3.3538 

17  16  17.6 

7.488 

4 

11     9    5.84 

3.8509 

9  27  13.9 

11.767  ; 

5 

9  23  17.04 

3.3538 

17    8  45.3 

7.590 

5 

11    II  20.90 

8.9511 

9  15  2.5.8 

11.835  1 

6 

9  25  Ji2.2I 

3.3539 

17     1     6.8 

7.694 

6 

11   13  35.98 

9.3514 

9    3  33.7 

11.903  i 

7 

9  27  47.39 

3.3539 

16  53  22.1 

7.798 

7 

11  15  51.07 

3.3516 

8  51  37.6 

11.967 

8 

9  30    2..56 

3.8538 

16  45  31.1 

7.909 

8 

11   18    6.17 

3.3518 

8  39  37.6 

13.033 

9 

9  32  17.73 

3.3538 

16  37  33.9 

8.005 

9 

11  20  21.28 

3.3530 

8  27  :«.7 

13.096 

]0 

9  34  32.90 

3.3538 

16  29  30.5 

8.107 

10 

11  22  36.41 

3.3533 

8  15  26.1 

13.158 

11 

9  36  48.07 

3.3537 

16  21  21.1 

8.908 

U 

11  24  51.56 

3.9537 

8    3  14.7 

13.390 

12 

9  39    3.23 

3.9527 

16  13    5.6 

8.308 

12 

11  27    6.73 

3.3530 

7  50  59.7 

13.979 

13 

9  41    18.39 

3.3587 

16    4  44.1 

8.409 

13 

11  29  21.92 

3.9533 

7  38  41.2 

13.338  j 

14 

9  43  :33.55 

8.3536 

15  56  16.5 

8.510 

14 

11  31  37.13 

9.8537 

7  26  19.2 

13.396  i 

15 

9  45  48.70 

3.3535 

15  47  42.9 

8.609 

15 

11  33  52.36 

8.9541 

7  13  53.7 

19.453  \ 

16 

9  48    3.85 

3.3534 

15  39    3.4 

8.708 

16 

11  36    7.62 

3.3546 

7     1  24.9 

19.508  ' 

17 

9  50  18.99 

3.3533 

15  30  18.0 

8.607 

17 

1 1  38  22.91 

3.9551 

6  48  52.8 

19.569 

18 

9  52  34,13 

3.3533 

15  21  26.6 

8.905 

18 

1 1  40  38.23 

3ii556 

6  36  17.5 

19.614 

19 

9  54  49.26 

3.3531 

15  12  29.4 

9.009 

19 

1 1  42  53.58 

9.9561 

6  23  39.1 

13.666 

20 

9  57    4.38 

3.9590 

15    3  26.4 

9jm 

20 

11  45    8.96 

3.9566 

6  10  57.6 

13.716 

21 

9  59  19.50 

3.9519 

14  54  17.7 

9.193 

21 

1 1  47  24.J^ 

3.9579 

5  58  13.2 

19.764 

22 

10     1  34.61 

8.9518 

14  45    3.2 

9.388 

22 

1 1  49  39.82 

9.9578 

5  45  25.9 

19.819 

23 

10    3  49.72 

9.9517 

IV.14  35  43.1 

9.383 

23 

11  51  55.31 

9.9585 

N.  5  32  35.8 

19.858 

Tl 

JE8DA 

Y  2. 

TH 

URSD. 

lY  4. 

0 

10    6    4.82 

3.9516 

N.14  26  17.3 

9.477 

0 

11  54  10.84 

9JK^99 

N.  5  19  42.9 

19.903 

1 

10    8  19.91 

3.9514 

14  16  45.9 

9.570 

1 

11  56  26.41 

9.9598 

5    6  47.4 

13.947 

2 

10  10  34.99 

3.8513 

14    7    8.9 

9.663 

2 

11  58  42.02 

9.9605 

4  .5:3  49.3 

13.989 

3 

10  12  50.07 

3.8513 

13  57  26.4 

9.753 

3 

12    0  57.67 

3.9613 

4  40  48.7 

13.030  1 

4 

10  15    5.14 

3.3511 

,     13  47  38.5 

9.844 

4 

12    3  I3.:37 

9.9631 

4  27  45.7 

13.070  1 

5 

10  17  20.20 

3.3510 

13  37  45.1 

9.935 

5 

12    5  29.12 

3.9630 

4  14  40.3 

13.108  1 

6 

10  19  35.26 

3.3509 

13  27  46.3 

10.034 

6 

12    7  44.93 

3.8639 

4     I  32.7 

13.145 

7 

10  21  .50.31 

3.3508 

13  17  42.2 

10.113 

7 

12  10    0.79 

3.3647 

3  48  22.9 

13.181 

8 

10  24    5.36 

3.3507 

13    7  32.8 

10.301 

8 

12  12  16.70 

8.3656 

3  35  11.0 

13.914   1 

9 

10  26  20.40 

3.3.'^ 

12  57  18.1 

10.387 

9 

12  14  32.66 

8.3665 

3  21  57.2 

13.346  , 

10 

10  28  35.43 

3.3505 

12  46  58.3 

10.373 

10 

12  16  48.68 

8.9675 

3    8  41.5 

1.3.377  j 

11 

10  30  50.46 

3.8505 

12  36  33.3 

10.459 

11 

12  19    4.76 

3.3686 

2  55  23.9 

13.308  ; 

12 

10  33    5.49 

3.3504 

12  26    3.2 

10.543 

12 

12  21  20.91 

3.3697 

2  42    4.5 

13J37 

13 

10  35  20.51 

3.3503 

12  15  28.1 

10.687 

13 

12  2.3  37.12 

3.8708 

2  28  43.5 

13.363  1 

14 

10  37  35.53 

3.3503 

12    4  48.0 

10.709 

14 

12  25  .5.3.40 

8.3719 

2  15  20.9 

13.388 

15 

10  3f)  50.54 

3.9503 

11  54    3.0 

10.791 

15 

12  28    9.75 

3.3730 

2     1  56.9 

13.419  , 

16 

10  42    5.56 

3.3503 

11  43  13.1 

10.878 

16 

!    12  30  2(>.I7 

3.9749 

1  48  31.5 

13.435 

17 

10  44  20.57 

3.3508 

11  32  18.3 

10.953 

17 

12  32  42.66 

9.9755 

1  35    4.7 

13.457  i 

18 

10  46  35.58 

3.3503 

11  21   18.7 

11.033 

18 

12  34  59.23 

3.3768 

1  21  36.7 

13.476  i 

19 

10  48  50.59 

9.9509 

11  10  14.5 

11.109 

19 

12  37  15.88 

9.97S9 

1     8    7.6 

13.499  j 

20 

10  51     5.60 

3.3503 

10  59    5.6 

11.186 

20 

12  3J)  32.61 

3.3795 

0  54  37.5 

13.510  . 

21 

10  53  20.62 

3.3503 

10  47  52.1 

11.363 

21 

12  41  49.42 

3.9808 

0  41    6.4 

13.585  1 

22 

10  55  35.64 

9.9503 

10  36  34.1 

11^137 

22 

12  44    6.31 

3.3833 

0  27  34.5 

13.538  j 

23 

10  57  50.66 

3.3503 

10  25  11.6 

11.413 

23 

12  46  23.28 

9.3836 

0  14   .1.9 

13.549 

24 

11    0    5.68 

3.9504 

N.IO  13  44.6 

1M86 

24 

12  48  40.34 

9.9861 

N.  0    0  28.6 

13.500 
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GEEBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoenaion. 

DifllfOT 

1  Minute. 

BeoUxuitioiL 

Biff  for 
IMinnte 

Hour. 

Right  Ascension. 

Diff.  for 
I  Minnie. 

Declination. 

DiflT.for 
IMinnte. 

F 

RIDA^ 

Z  5. 

SUNDAY  7. 

h     m     8 

8 

o         /         // 

II 

h     m     8 

8 

'              O         1          // 

// 

0 

12  48  40.34 

9.9851 

N.  0    0  28.6 

13.560 

0 

14  40  42.64 

9.3938 

S.IO  31  3.5.0 

12.145  ; 

1 

12  50  57.49 

9.9867 

S.  0  13    5.3 

13.568 

1 

14  43    6.35 

9.3966 

10  43  41.6 

19.076  . 

2 

12  53  14.74 

9.9889 

0  26  39.6 

13.575 

2 

14  45  30.23 

s^iogs 

10  55  44.1 

12.006   : 

3 

12  55  32.08 

9.9898 

0  40  14.3 

13.581 

3 

14  47  54.29 

2.4024 

11     7  42.3 

11.933   ' 

>     4 

12  57  49.52 

9.9915 

0  53  49.3 

13.585 

4 

14  50  18.52 

9.4059 

!  1   19  3({.  1 

11.82^9   1 

5 

13    0    7.06 

9.9939 

1     7  24.5 

13.587 

5 

14  52  42.91 

9.4079 

11  31  25.4 

11.783 

6 

13    2  24.70 

9.9949 

1  20  59.8 

13.588 

6 

14  55    7.47 

9.4107 

11  43  10. 1 

11.706 

7 

13    4  42.45 

9.9966 

1  34  35.1 

13.587 

7 

14  57  3>.20 

2.4136 

11  54  50.1 

U.ta'il 

8 

13    7    0.30 

9.9983 

1  48  10.3 

13.585 

8 

14  59  57.10 

9.4165 

12    6  25.3 

ll..'i47 

9 

13    9  18.25 

9.3001 

2     1  45.3 

13.581 

9 

15    2  22.18 

2.4194 

12  17  55.7 

11.405    i 

10 

13  11  36.31 

9.3090 

2  15  20.0 

13.575 

10 

15     4  47.43 

9.4999 

12  29  21.1 

11.382 

II 

13  13  54.49 

9.3039 

2  28  54.3 

13.568 

11 

15    7  r2.84 

2.4949 

12  40  41.5 

11.298 

1  12 

13  16  12.78 

9.3058 

2  42  28.2 

13J560 

12 

15    9  38.42 

9.4977 

12  51  56.8 

11.212 

13 

13  18  31.19 

9.3078 

2  56     1.5 

13.549 

13 

15  12     4.17 

9.4306 

13    3    6.9 

11.123 

14 

13  20  49.72 

2.3097 

3    9  34.1 

13.537 

14 

15  14  30.0<J 

9.4334 

13  14   11.6 

11.033 

15 

13  2:}    8.36 

9.3117 

3  23    5.9 

13.593 

15 

15   16  56.18 

9.4369 

1     13  25  10.9 

10.94:^    : 

16 

13  25  27.13 

9.3138 

3  36  36.9 

13.508 

16 

15  19  22.44 

2.4390 

13  3(5    4.7 

10.851      ; 

17 

13  27  46.02 

9.3158 

3  50    6.9 

13.491 

17 

15  21  48.86 

9.4417 

13  46  .5.3.0 

10.757 

Id 

13  30    5.0:i 

9.3179 

4    3  35.8 

13.479 

lb 

15  24  1.5.45 

9.4445 

13  57  35.6 

1      10.662 

19 

13  32  24.17 

9.3901 

4  17    3.6 

13.459 

19 

15  26  42.20 

9.4479 

14    8  12.4 

10.566 

20 

13  34  43.45 

9.3994 

4  30  30.1 

13.430 

20 

15  29    9.12 

9.4500 

14  18  43.5 

10.469  i 

21 

13  37    2.86 

9.3946 

4  43  55.2 

13.407 

21 

15  31  36.20 

9.4597 

14  29    8.7 

10.370   ! 

22 

13  39  22.40 

9.3988 

4  57  18.9 

13.389 

22 

15  34    3.44 

94554 

14  39  27.9 

10.969 

23 

13  41  42.08 

SA' 

9.3991 

TUKD. 

S.  5  10  41.0 
AY  6. 

13.354 

23 

15  3«i  30.85 
M 

9.4581 

ONDA 

S.14  49  41.0 
Y  8. 

'      10.167 

0 

13  44    1.89 

9.3314 

S.  5  24    1.4 

13.396 

0 

15  38  58.42 

9.4607 

S.I4  59  48.0 

10.065 

1 

13  46  21.84 

9.3337 

5  37  20.1 

13.996 

1 

15  41  26.14 

9.4633 

15    9  48.8 

9.961 

2 

13  48  41.93 

9.3361 

5  50  36.f) 

13.963 

2 

15  43  54.02 

9.4660 

15  19  43.3 

9.854 

3 

13  51     2.17 

9.3385 

6    3  51.7 

13.930 

3 

15  46  22.06 

2.4686 

15  29  31.3 

9.747   : 

4 

13  53  22.55 

9.3409 

6  17    4.5 

13.195 

4 

15  48  50.25 

2.4711 

15  39  12.9 

9.639 

5 

13  55  43.08 

9.3433 

6  30  15.1 

13.158 

5 

15  51  18.59 

2.4rJ7 

15  48  48.0 

9.5.')0 

1     6 

13  58    3.75 

9.3457 

6  43  23.5 

13.190 

6 

15  53  47.09 

2.4762 

15  58  16.5 

9.419 

7 

14    0  24.57 

9.3489 

6  56  29.5 

13.080 

7 

15  56  15.73 

2.4786 

16    7  38.3 

9.307    , 

8 

14    2  45.54 

9.3508 

7    9  33.1 

13.038 

8 

15  58  41.52 

2.4810 

16  16  5;3.4 

9.195 

9 

14    5    6.67 

9.3534 

7  22  34.1 

19.994 

9 

16     1   13.45 

9.4633 

16  26     1.7 

9.081    ' 

10 

14    7  27.95 

9.3559 

7  35  32.4 

19.949 

10 

16    3  42.52 

2.4857 

16  35    3.1 

8.966 

II 

14    9  49.38 

9.3585 

7  48  28.0 

19.909 

11 

16    6  11.73 

2.4880 

16  43  57.6 

8.849    1 

12 

14  12  10.97 

9.3619 

8     1  20.7 

19.854 

12 

16    8  41.08 

2.4909 

\Q  52  45.0 

8.731  : 

13 

14  14  32.72 

9.3638 

8  14  10.5 

19.804 

13 

16  11   10.5(i 

2.4994 

17     I  25.3 

8.619    i 

14 

14  16  54.63 

9.3664 

8  26  57.2 

19.759 

14 

16  13  40.17 

2.4946 

17    9  58.5 

8.493 

15 

14  19  16.69 

9.3690 

8  :39  40.8 

19.699 

15 

16  16    9.91 

2.4967 

17  18  24.5 

8.372 

16 

14  21  38.91 

9.3718 

8  52  21.1 

19.644 

16 

16  18  39.78 

9.4989 

17  26  43.2 

8.251 

17 

14  24     1.30 

9.3746 

9    4  58.1 

19.587 

17 

16  21     9.78  , 

2.5010 

17  34  54.6 

8.128 

18 

14  26  23.86 

9.3773 

9  17  31,6 

19.599 

18 

16  23  39.90  , 

9.5029   1 

17  42  58.6 

8.0O5 

19 

14  28  46.58 

9.3800 

9  30     1.6 

19.469 

19 

16  26  10.13  1 

2.5048 

17  ,50  55,2 

7.880    . 

^ 

14  31     9.46 

9.3887 

9  42  27.9 

19.407 

20 

16  28  40.48 

2.5067 

17  58  44.2 

7.754 

21 

14  33  32.50 

9.3854 

9  54  50.5 

19.345 

21 

16  31   10.94 

2.5085 

18    6  25.6 

7.627 

22 

14  35  55.71 

9.3889 

10    7    9.3 

19.981 

22 

16  33  41.50 

S.5102 

18  13  59.4 

7.500    ! 

23 

14  38  19.09 

9.3911 

10  19  24.2 

19.914 

23 

16  36  12.17 

2.5190 

18  21  2,5.6 

7.379 

,  24 

14  40  42.64 

9.3938 

S.  10  31  35.0 

19.145 

24 

16  38  42.94 

9.5137 

S.18  28  44.1 

7.943 

_ 

— 

■ 

— 

-    _    —    -                 
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VII. 


GREENWICH  MEAN  TIME. 

THF.  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dittfor 
1  Minute. 

Doolination. 

Diir  for 
1  Minute. 

Hour. 

Right  A  soension. 

Dittfor 
1  Minute. 

Deolination. 

Bifllfor 
1  Minute. 

Tt 

rfiSDA 

Y  9. 

THURSDAY  11. 

. 

h     m     s 

s 

0        1        u 

II 

h     m     8 

8 

0 

/     /» 

// 

0 

16  38  42.94 

2.5137 

S.18  28  44.1 

7.343 

0 

18  39  513.60 

8.5049 

S.21 

37  1.5.2 

0.591 

1 

16  41  13.81 

3.5153 

18  35  54.8 

7.113 

1 

18  42  2.3.79 

3.5090 

21 

37  42.2 

0.380 

2 

16  43  44.77 

3.5168 

18  42  .57.6 

6.983 

2 

18  44  53.84 

3.4997 

21 

38    0.8 

0.940 

3 

16  46  15.82 

3.5183 

18  49  52.6 

6.850 

3 

18  47  2:3.75 

3.4973 

21 

38  11.0 

-O.J0O 

4 

16  48  46.96 

3.5196 

18  56  ;)9.6 

6.718 

4 

18  49  5.3.52 

3.4948 

21 

38  12.8 

4-0.040 

5 

16  51    18.18 

3.5309 

19    3  18.7 

6.5» 

5 

18  52  23.13 

3.4939 

21 

.38    6.2 

0.180 

6 

\6  53  49.47 

3.5333 

VJ    9  49.8 
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9    8  11.04 

9.1937 

18  12  44.5 

6.743 

8 

7  25  14.99 

2.1791 

21  33  13.7 

1.747 

8 

9  10  22.66 

9.1936 

18    5  56.8 

&846 

9 

7  27  25.76 

9.1790 

21  31  25.7 

1.854 

9 

9  12  34.27 

9.19a5 

17  59    3.0 

6.947 

10 

7  29  36.58 

2.1807 

21  29  31.2 

1.969 

10 

9  14  45.88 

9.1934 

17  52    3.2 

7.047 

11 

7  31  47.45 

2.1815 

21  27  30.3 

9.069 

11 

9  16  57.48 

2.1933 

17  44  57.4 

7.148  ' 

12 

7  33  58.36 

2.1822 

21  25  22.9 

9.177 

12 

9  19    9.07 

2.1939 

17  37  45.5 

7.948  , 

13 

7  36    9.31 

2.1899 

21  23    9.0 

2.285 

13 

9  21  20.66 

2.1931 

17  30  27.6 

7.348  ; 

14 

7  38  20.31 

9.1837 

21  20  48.7 

2.393 

14 

9  23  32.24 

9.1930 

17  23    3.7 

7.449 

15 

7  40  31.36 

2.1845 

21   18  21.9 

2.501 

15 

9  25  43.82 

2.1929 

17  15  33.7 

7.549 

IG 

7  42  42.45 

2.1851 

21   15  48.6 

2.608 

10 

9  27  55.39 

2.1928 

17    7  57.8 

"iJMA 

17 

7  44  53.57 

2.1857 

21   13    8.9 

9.716 

17 

9  30    6.90 

2.1927 

17    0  16.0 

7.746 

18 

7  47    4.73 

2.1863 

21    10  22.7 

9.823 

18 

9  32  18.52 

2.1927 

16  52  28.3 

7.844 

19 

7  49  15.93 

9.1869 

21     7  30.1 

9.931 

19 

9  34  30.08 

2.1996 

16  44  34.7 

7.949 

20 

7  51  27.10 

2.1874 

21     4  31.0 

3.039 

20 

9  30  41.03 

2.1924 

16  36  35.3 

8.039 

21 

7  53  38.42 

2.1879 

21     1  25.4 

3.147 

21 

9  38  53.17 

2.19-23 

16  28  30.1 

8.136  i 

22 

7  55  49.71 

2.1884 

20  58  13.4 

3.254 

22 

9  41     4.71 

2.1922 

16  20  19.0 

8.233 

23 

7  58     1.03 

2.1889 

20  54  54.9 

3.362 

2:3 

9  43  10.24 

2.1922 

16  12    2.1 

8.330 

24 

8    0  12.38 

2.1894 

N.20  51  29.9 

3.470 

24 

9  45  27.77 

9.1921 

N.16    3  39.4 

e.4S6 

—    — 
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( 

GEEENWIOH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  AROKNSION  AND  DECLINATION. 

Hour. 

Right  Asoenaion. 

Diftfor 
1  Minnte. 

DeoUnation. 

Diftfor 
1  Minute. 

Hoar. 

Bight  Asoensiou. 

Difi:  for 
1  Minate. 

Declination. 

Bifllfbr 
lliinnte. 

M( 

3NDA^ 

Z  29. 

WEDNESDAY  31. 

h     m     8 

• 

o        <        » 

// 

b     m     8 

8 

0         /         // 

11 

0 

9  45  27.77 

fi.1991 

N.16    3  39.4 

8.496 

0 

11  30  52.12 

3.9087 

N.  7  40  29.0 

IQJXO 

1 

9  47  39.29 

8.1990 

15  55  11.0 

8.590 

1 

11  33    4.68 

9.9098 

7  28  11.6 

19.390 

2 

9  49  50.81 

9.1990 

15  46  37.0 

8.614 

'    2 

11  35  17.30 

9.9109 

7  15  50.6 

19.378  1 

3 

9  52    2.33 

9.1919 

15  37  57.3 

8.708 

3 

11  37  29.99 

9.9191 

7    3  26.2 

19.435 

4 

9  54  13.84 

9.1918 

15  29  12.0 

8.809 

4 

11  39  42.75 

9.9139 

6  50  58.4 

19.499 

5 

9  56  25.35 

3.I9I8 

15  20  21.1 

8.895 

5 

11  41  55.58 

9.9144 

6  38  27.2 

19.547 

6 

9  58  36.86 

9.1918 

15  11  24.6 

8.988 

6 

11  44     8.48 

9.9167 

6  25  52.7 

19.601 

7 

10    0  48^7 

9.1917 

15    2  22.5 

9.081 

7 

11  46  21.46 

9.9170 

6  13  15.0 

19.654 

8 

10    2  59.87 

9.1917 

14  53  14.9 

9.179 

8 

11  48  34.52 

9.9183 

6    0  34.2 

19.707 

9 

10    5  11.37 

9.1917 

14  44    1.9 

9.909 

9 

11  50  47.65 

9.9196 

5  47  50.2 

19.758  1 

10 

10    7  22.87 

9.1917 

14  34  43.5 

9.359 

10 

11  53    0.87 

9.9911 

5  35    3.2 

19.807 

11 

10    9  34.38 

9.1918 

14  25  19.7 

9.449 

11 

11  55  14.18 

9.9996 

5  22  13.3 

19.856 

12 

10  11  45.89 

9.1918 

14  15  50.5 

0.531 

12 

11  57  27.58 

9.9941 

5    9  20.5 

19.903 

13 

10  13  57.40 

9.1916 

14    6  16.0 

9.890 

13 

11  59  41.07 

9.9S56 

4  56  24.9 

19.950 

14 

10  16    8.91 

9.1919 

13  56  36.1 

9.709 

14 

12     1  54.65 

9.9971 

4  43  26.5 

19.995 

15 

10  18  20.43 

9.1991 

13  46  50.9 

9.707 

15 

12    4    8.32 

9.9987 

4  30  25.5 

13.039 

16 

10  20  31.96 

9.1999 

13  37    0.5 

9.883 

16 

12    6  22.09 

9.9304 

4  17  21.9 

13.089  : 

17 

10  22  43.49 

9.1993 

13  27    5.0 

9.969 

17 

12    8  35.97 

9.9399 

4    4  15.7 

13.193 

18 

10  24  55.03 

9.1994 

13  17    4.3 

10.064 

18 

12  10  49.95 

9.9339 

3  51    7.1 

13.163 

19 

10  27    6.58 

9.1990 

13    6  58.5 

10.139 

19 

12  13    4.04 

9.9357 

3  37  56.1 

13.909 

20 

10  29  18.14 

9.1998 

12  56  47.6 

10.993 

20 

12  15  18.24 

9.9376 

3  24  42.8 

13.940 

21 

10  31  29.71 

9.1930 

12  46  31.7 

10.307 

21 

12  17  32.55 

9.9394 

3  11  27.3 

13.970 

22 

10  33  41.30 

9.1939 

12  36  10.8 

iQjaso 

22 

12  19  46.97 

9.9413 

2  .58    9.7 

13.311 

23 

10  35  52.90 

9.J934 

N.12  25  45.0 

10.471 

23 

12  22     i.51 

9.9433 

N.  2  44  50.0 

13.345 

[ 

TU 

E8DA 

Y  30. 

THUKSD^ 

lY,  kc 

^VEMBER 

! 

1. 

0 

1 

10  :J8    4.51 
10  40  16.14 

9.  J  937   1 
9.1940 

N.12  15  14.3 
12    4  38.7 

10.559 
10.633 

0 

12  24  16.17  1 

8.9453 

N.  2  31  28.3 

13J77 

_ 

" 

2 

10  42  27.79 

9.1943 

11  53  58.3 

10.713 

3 

10  44  39.46 

9.1947 

11  43  13.2 

10.799 

4 

10  46  51.15 

9.1950 

1 1  32  23.3 

10.871 

5 

10  49    2.86 

9.1954 

11  21  28.7 

10948 

PHASES 

OF  TJ 

HE  MOOK. 

G 

10  51    14.60 

3.1958 

11   10  29.5 

11.095 

7 

10  53  26.36 

9.1909 

10  .59  25.7 

11.101 

--  -  ■- 

8 

10  55  38.15 

2.1967 

IG  48  17.4 

11.176 

d        h 
ct.      5      2    ; 

9 
'  10 

10  57  49.97 

11  0    1.82 

9.197-2 
9.1978 

JO  37     4.6 
10  25  47.3  1 

11.351 
11.3-25 

i 

1  New  Moon. 

.    .  0 

34.2 

n 

11     2  13.71 

3.1984    ' 

10  14  25.6  i 

11.397 

m 
« 

}>  First  Qiiartc 

r .     .     . 

.     11     17    J 

29.0 

1  >2 

13 

11     4  25.6;3 
1 1     6  37.58 

3.1989   I 
9.1996   ; 

10    2  59.6 
9  51  -29.3 

11.469 
11.540 

( 

3  Full  Moon  . 

.     19      9 

9.0 

:  14 

11     8  49.58 

9.9003   i 

9  ':}9  54.8 

11.610 

( 

[    Last  Qnarte 

r  .     .     . 

.    27     13    1 

55.7 

15 

11   11     1.62 
U  13  13.70 

3.3010   1 
3.3017    ' 

9  28  16.1  i 
9  16  2SM  I 

11.679 
11.747 

' 

17 

11  15  25.83 

9.9035   1 

9    4  46.4  1 

11.815 

d       b 

18 

11   17  38.00 

3.3033 

8  52  55.5 

11.889 

( 

[    Perigee  .     , 

.    .  0 

►ct.      0    18.9 

19 
20 

11  19  50.22 
11  22    2.49 

3.3041 
3.S049 

8  41     0.6 

8  29     1.8  . 

11.948 
13.011 

( 

C   Apogee  .    . 

... 

.    22    10.2 

21 

11  24  14.81 

9.9058  i 

8  16  59.2  i 

12.074 

22 

11   26  27.19 

3.9068 

8    4  52.9  1 

13.137 

23 

11  28  39.63 

9.9077 

7  52  42.8 

13.199 

24 

11  30  52.12 

9.8087 

N.  7  40  29.0 

13.360 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

Name  aud  Direetiou 

Noon. 

P.L. 

of 

llJli- 

P.L. 
of 

Vlb. 

P.  L. 

of 

IXh. 

P.  L. 
of 

t 

01    CIDjeCb. 

Diff. 

DIff. 

Biff. 

Diff. 

C           /        /J 

0           1         II 

oil* 

Oil! 

1 

Aldebaran 

W. 

C7    7    7 

9597 

68  46    6 

»79 

70  25  30 

9961 

72    5  19 

8543 

Pollux 

W. 

23  53  59 

9800 

25  28  27 

9758 

27    3  50 

9791 

28  40    2 

9687 

Soiv 

E. 

53  39  35 

9957 

52    8  28 

9939 

50  36  58 

9990 

49    5    5 

9903 

2 

Aldebaran 

W. 

80  30  39 

9453 

82  12  58 

9435 

83  55  43 

9417 

85  38  53 

9401   ! 

Pollux 

W. 

36  51  39 

9544 

38  31  51 

9590 

40  12  37 

9496 

41  53  56 

9473 

Sun 

E. 

41  19  59 

9815 

39  45  50 

9798 

38  11  20 

9789 

36  36  29 

9767 

3 

Aldebaran 

W. 

94  20  51 

9316 

96    6  27 

9300 

97  52  26 

9985 

99  38  48 

9969 

Pollux 

W. 

50  28  10 

9371 

52  12  27 

9359 

53  57  11 

9334 

55  42  21 

9316 ; 

Sun 

E. 

28  37  30 

9703 

27    0  54 

9695 

25  24    7 

9669 

23  47  12 

9685  ' 

7 

Sun 

W. 

26  50  27 

9434 

28  33  13 

9499 

30  16    7 

9495 

31  59    6 

9494 

a  Aquilw 

E. 

78    9    4 

9608 

76  32  21 

9711 

74  55  56 

9795 

73  19  50 

9749 

Fomalhaut 

E. 

111  32    0 

9317 

109  46  26 

9313 

108    0  46 

9311 

106  15    3 

9311 

8 

Sun 

W. 

40  a3  54 

9435 

42  16  39 

9441 

43  59  16 

9446 

45  41  45 

9453 

Venus 

W. 

17  11  29 

9G43 

18  49  25 

9694 

20  27  48 

9611 

22    6  28 

9604 

a  Aquilee 

E. 

65  25  50 

9661 

63  52  41 

9893 

62  20  13 

9997 

60  48  29 

9965 

Fomalhaut 

E. 

97  26  40 

9399 

95  41  13 

9398 

93  55  54 

9334 

92  10  44 

9349 

9 

Sun 

W. 

54  11  31 

9406 

55  5^2  50 

9506 

57  33  55 

9516 

59  14  46 

9997 

Venus 

W. 

30  20  52 

9610 

31  59  34 

9615 

33  38    8 

9099 

35  16  33 

9630 

a  Aquilae 

E. 

53  23  11 

3914 

51  57  19 

3979 

50  32  43 

3350 

49    9  29 

3497 

Fomalhaut 

E. 

83  27  58 

9301 

81  44  10 

9403 

80    0  40 

9416 

78  17  28 

9430 

a  Pegasi 

E. 

99  19  13 

9551 

97  39  10 

9558 

95  59  17 

9566 

94  19  35 

9575 

10 

Sun 

W. 

67  35     1 

9587 

69  14  14 

9600 

70  53    9 

9613 

72  31  46 

9696 

Venvs 

W. 

43  25  32 

9681 

45    2  37 

9693 

46  39  26 

9705 

48  15  59 

9718 

JUPITRR 

W. 

20  33  12 

9379 

22  17  27 

9376 

24     1  36 

9389 

25  45  37 

9380 

Fomalhaut 

E. 

69  46  47 

9519 

68    5  50 

9530 

66  25  19 

9550 

64  45  15 

9570 

a  Pegasi 

E. 

86    4  40 

9635 

84  26  32 

9649 

82  48  44 

9665 

81   11  17 

9681 

11 

Sun 

W. 

80  40  18 

9695 

82  17    5 

9708 

83  53  34 

9799 

85  29  44 

9737 

VE>U8 

W. 

56  14  30 

9783 

57  49  20 

9797 

.59  23  52 

9810 

60  58    7 

9894 

Jupiter 

W. 

34  22  35 

9439 

36    5  14 

9450 

37  47  37 

9469 

39  29  44 

9474 

Mars 

W. 

18  15  11 

97S1 

19  51  23 

9715 

21  27  43 

9713 

23    4    6 

9714 

Fomalhaut 

E. 

56  32  24 

9689 

54  55  29 

9716 

53  19  11 

9746 

51  43  32 

9776 

a  Pegasi 

E. 

73    9  50 

9775 

71  34  50 

9797 

70    0  18 

9890 

68  26  16 

9843 

12 

Sun 

W. 

93  25  56 

9807 

95    0  15 

9890 

96  34  17 

9834 

98    8     1 

9848 

Venus 

W. 

68  44  55 

9893 

70  17  23 

9906 

71  49  34 

9990 

73  21  27 

9934 

Jupiter 

W. 

47  56    5 

9534 

49  36  31 

9547 

51  16  39 

9S59 

52  56  30 

9579 

An  tares 

W. 

45    2  27 

9551 

46  42  30 

9559 

48-22  22 

9566 

50    2    3 

9575  ; 

Mars 

W. 

31     4  41 

9747 

32  40  19 

9756 

34  15  45 

9766 

35  50  58 

9776 

Fomalhaut 

E. 

43  56    9 

9964 

42  25  11 

3010 

40  55  11 

3061 

39  26  14 

3117 

a  Pegasi 

E. 

60  44    8 

9979 

59  13  29 

3010 

57  43  29 

3043 

56  14  10 

3079  ; 

i 

13 

Sun 

W. 

105  52  15 

9915 

107  24  15 

9998 

108  55  58 

9949 

110  27  24 

1 

9965 

Venus 

W. 

80  56  39 

3000 

82  26  52 

3014 

83  56  48 

3096 

85  26  28 

3039 

Jupiter 

W. 

61  11  34 

9639 

62  49  45 

9643 

64  27  41 

9655 

66    5  21 

9667  < 



Antares 

W. 

58  17  22 

9699 

59  55  47 

9639 

61  33  58 

9649 

63  11  56 

96S9 

1 
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GBEBNV^ICH  MEAN  TIME. 

LUNAK  DISTANCES. 

Cr 
1 

Naine  and  Dtrectlou 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

Dlff. 

9507 

XVI  llh. 

P.L. 

of 

DUL 

XXl^ 

P.L. 
of 

Diff. 

Aldeliaran 

W. 

O          1        II 

73  45  33 

S3Q3 

o        1      n 

75  26  12 

p       1     II 

77    7  16 

9489 

o         /      n 

78  48  45 

9471 

Pollux 

W. 

30  17    0 

96S5 

31  54  41 

9695 

33  33    2 

9596 

35  12    2 

9560 

Suit 

E. 

47  32  50 

9885 

46    0  12 

9866 

44  27  10 

9849 

42  53  46 

9831 

2 

Aldebaran 

W. 

87  22  27 

9383 

89    6  26 

9366 

90  50  50 

9349 

92  35  38 

9339 

Pollux 

W. 

43  35  47 

ai.*^! 

45  18    9 

9430 

47     1     1 

9410 

48  44  21 

9390 

Suit 

E. 

35    1   18 

9759 

33  25  47 

9738 

31  49  58 

9795 

30  13  52 

9713 

3 

Aldeharaii 

W. 

101  25  33 

9954 

103  12  40 

9940 

105    0    8 

9996 

106  47  57 

9919 

Pollux 

W. 

57  27  57 

9300 

59  13  57 

9983 

61     0  21 

9968 

02  47    8 

9953 

Sun 

R. 

22  10  12 

9685 

20  33  12 

9680 

18  56  18 

9701 

17  19  39 

9799 

7 

Sun 

W. 

33  42    7 

9494 

35  25    8 

9495 

37    8    7 

9497 

38  51     3 

9431 

a  AquilsB 

£. 

71  44    6 

9761 

70    8  47 

9789 

68  33  56 

9806 

66  59  36 

3839 

Fomalliaut 

E. 

104  29  19 

9311 

102  43  35 

931J 

100  57  53 

9314 

99  12  14 

9317 

8 

Sun 

W. 

47  24    5 

9460 

49    6  14 

9468 

50  48  12 

9477 

52  29  58 

9486 

Venus 

W. 

23  45  18 

9600 

25  24  13 

9599 

27    3    9 

9601 

28  42    3 

9604 

a  Aquilie 

E. 

59  17  33 

3007 

57  47  29 

3059 

56  18  21 

3101 

54  50  13 

3156 

Fomnlhaut 

E. 

90  25  45 

9349 

88  40  57 

9358 

86  56  22 

9368 

85  12    2 

9380 

9 

Sun 

W. 

60  55  22 

9938 

62  35  42 

9561 

64  15  45 

9563 

65  55  31 

9574 

Venus 

W. 

36  54  47 

9630 

38  32  49 

9649 

40  10  38 

9660 

41  48  12 

9670 

a  Aquilw 

E. 

47  47  43 

3511 

46  27  31 

3604 

45    9    1 

3707 

43  52  21 

3899 

Fomolhaut 

E. 

76  34  36 

9445 

74  52    5 

9460 

73    9  56 

9477 

71  28  10 

9493 

aPegasi 

E. 

92  40    6 

9585 

91     0  51 

9596 

89  21  51 

9608 

87  43    7 

9691 

10 

Sun 

W. 

74  10    5 

9640 

75  48    6 

9654 

77  25  48 

9667 

79    3  12 

9681 

Venus 

W. 

49  52  15 

9730 

51  28  15 

9743 

53    3  58 

9756 

54  39  23 

9770 

Jupiter 

w. 

27  29  27 

9398 

29  13    5 

9407 

30  56  30 

9417 

32  39  40 

3498 

Foinalhaut 

E. 

63    5  39 

9591 

61  26  32 

9614 

59  47  56 

9638 

58    9  53 

9663 

a  Peifasi 

E. 

79  34  1 1 

S698 

77  57  28 

9716 

76  21   10 

9735 

74  45  17 

9755 

n 

Sun 

W. 

87    5  35 

9750 

88  41     8 

9764 

90  16  23 

9779 

91  51  19 

9793 

Venus 

W. 

62  32    4 

9838 

64    5  43 

9851 

65  39    5 

9865 

67  12    9 

9879 

Jupiter 

W. 

41   11  34 

9486 

42  53    7 

9498 

44  34  23 

9510 

46  15  22 

9599 

Mars 

W. 

24  40  27 

9718 

26  16  43 

2793 

27  52  52 

9730 

29  28  52 

9738 

Fomalhaut 

E. 

50    8  33 

9808 

48  34  16 

9843 

47    0  44 

9881 

45  28     I 

9991 

a  Pegasi 

E. 

66  52  44 

9868 

65  19  44 

9894 

63  47  17 

9991 

62  15  25 

9949 

]2 

Sun 

W. 

99  41  27 

9869 

101  14  35 

9875 

102  47  26 

9m 

104  19  59 

9909 

Venus 

W. 

74  53    3 

S947 

76  24  22 

9961 

77  55  24 

9973 

79  26  10 

9987 

Jupiter 

W. 

54  36    4 

9583 

56  15  22 

9506 

57  54  23 

9608 

59  33    7 

9691 

Aiitares 

W. 

51  41  32 

9584 

53  20  49 

9593 

54  59  53 

9603 

56  \i8  44 

9612 

j  Mars 

W. 

37  25  57 

9787 

39    0  42 

9797 

40  35  14 

9608 

42    9  32 

2819 

Fomalhant 

E. 

37  58  25 

3178 

36  31  50 

3946 

35    6  35 

3391 

33  42  48 

3405 

a  Pegasi 

E. 

54  45  35 

3116 

53  17  45 

3156 

51  50  42 

3198 

50  24  30 

3943 

13 

Sun 

W. 

111  58  33 

9968 

113  29  26 

9980 

115    0    4 

9093 

116  30  26 

3005 

Venus 

W. 

86  55  5;) 

3051 

88  25    3 

3064 

89  53  57 

'jcm 

91  22  35 

3089 

Jupiter 

W. 

67  42  45 

9679 

69  19  53 

9689 

70  56  47 

9701 

72  33  26 

9719 

Aiitares 

W. 

64  49  40 

9669 

66  27  11 

9679 

68    4  29 

9681 

69  41  34 

9699 

19 
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XV. 


OBEBNWIOH  M£AN  TIM£. 

LUNAB  DISTANCES. 

13 

Name  and  Direction 
of  Objf^ct. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 
of 

Diff. 

Vlh. 

P.L. 
of 

Diff. 

DP*. 

P.L. 

of 

Diff. 

• 

Mars 

W. 

43  43  35 

8830 

o        /       n 

45  17  24 

8841 

o        #       n 

46  50  59 

9888 

48  24  19 

9883 

a  Pegusi 

E. 

48  59  12 

3991 

47  34  50 

3343 

46  11  28 

8300 

44  49  10 

3460 

a  ArietiH 

E. 

89  48  26 

S709 

88  11  58 

97V1 

86  35  46 

9733 

84  59  50 

9746  1 

14 

Sun 

W. 

118    0  32 

3018 

119*30  23 

3030 

120  59  58 

3043 

122  29  18 

3054 

Venus 

W. 

92  50  58 

3101 

94  19    7 

3113 

95  47     1 

3194 

97  14  41 

3136 

Jupiter 

W. 

74    9  50 

ima 

75  45  51) 

9734 

77  21  54 

9744 

78  57  35 

9755 

Aiitares 

W. 

71  18  25 

S701 

72  55    3 

97J1 

74  31  28 

9721 

76    7  40 

9731  ! 

Mars 

W. 

5i)    7  27 

8918 

57  39  23 

9988 

59  11    6 

9938 

60  42  S5 

9950  , 

a  Arietis 

E. 

77    4  19 

8809 

75  30    3 

9899 

73  56    4 

9835 

72  22  22 

9848 

• 

Aldebaran 

E. 

108  20  11 

W658 

106  42  27 

9863 

105    4  58 

9675 

103  27  44 

9686 

15 

Jupiter 

W. 

86  52  35 

9805 

88  20  56 

9815 

90     1     4 

9895 

91  35    0 

9834 

Antares 

W. 

84    5  28 

8778 

85  40  25 

8788 

87  15    9 

9797 

88  49  41 

9806 

Mars 

W. 

68  16  45 

3001 

69  46  57 

3010 

71  16  57 

3090 

72  46  45 

3099 

aAqiiil® 

W. 

44  41  34 

4155 

45  50  43 

4088 

47    0  56 

4099 

48  12    7 

3875 

a  Arietis 

E. 

64  38  14 

S919 

63    6  19 

8933 

61  34  42 

'  9948 

60    3  24 

9964 

Aldebaran 

E. 

95  24  56 

9734 

93  49     1 

9744 

92  13  19 

9753 

90  37  50 

9763 

16 

Jupiter 

W. 

99  21  41 

9880 

100  54  26 

8887 

102  27     I 

9806 

103  59  25 

9906 

Aiitnres 

W. 

96  39  24 

8851 

98  12  46 

8859 

99  45  57 

9868 

101  18  57 

9876 

Mars 

W. 

80  12  53 

3075 

81  41  33 

3083 

83  10    3 

3099 

84  38  22 

3101 

a  AqiiiloB 

W. 

54  19  44 

3781 

55  35    6 

37S3 

56  50  57 

3797 

58    7  15 

396 

a  Arietb 

E. 

52  32    2 

3061 

51     2  52 

3070 

49  34    6 

3090 

48    5  44 

3111 

Aldebaran 

E. 

82  43  21 

9806 

81     9     1 

9815 

79  34  52 

9893 

78    0  54 

9831 

17 

Mars 

W. 

91  57  22 

3149 

93  24  41 

3150 

94  51  50 

3168 

96  18  50 

3166 

a  Aquiltts 

W. 

64  33  52 

3096 

65  51  58 

3615 

67  10  16 

3606 

68  28  44 

3806 

a  Arietis 

E. 

40  51    2 

3944 

39  25  45 

9976 

38    1     6 

3313 

3637    9 

3388 

Aldebaran 

E. 

70  13  39 

9870 

68  40  42 

8878 

67    7  55 

9885 

65  a5  17 

9809 

18 

a  Aquibe 

W. 

75    2  47 

3570 

76  21  48 

3574 

77  40  51 

3673 

78  59  55 

3573 

Fomalhaut 

W. 

40    6  35 

3483 

41  27  18 

3456 

42  48  31 

3434 

44  10    9 

3414 

Aldebaran 

E. 

57  54  25 

9997 

56  22  41 

9934 

54  51     5 

9941 

53  19  38 

9947 

Pollux 

E. 

102    3     1 

9958 

100  31  56 

9966 

99    0  59 

9871 

97  30  10 

9977 

19 

a  Aquilw 

W. 

85  35    1 

3583 

86  53  54 

3587 

88  12  42 

3609 

89  31  25 

3506 

Fomalhaut 

W. 

51    3  13 

3345 

52  26  33 

3336 

53  50    4 

3387 

55  13  44 

3390 

a  Pegasi 
Aldebaran 

W. 

38  33  49 

4089 

39  44    8 

4090 

40  55  28 

3964 

42    7  43 

3914 

E. 

45  44  23 

9978 

44  13  43 

9986 

42  43  11 

8990 

41  12  46 

9997 

Pollux 

E. 

89  57  59 

3007 

88  27  55 

3013 

86  57  58 

3018 

85  28    8 

9094 

20 

Fomalhaut 

W. 

62  13  42 

3999 

63  37  55 

3996 

65    2  11 

3904 

66  26  29 

3993 

a  Pegasi 

W. 

48  20    6 

3731 

49  36  20 

3705 

50  53    2 

3681 

52  10    9 

9060 

Aldebaran 

E. 

33  42  30 

3094 

32  12  47 

3030 

30  43  11 

3036 

29  13  42 

9041 

Pollux 

E. 

78    0  42 

3059 

76  31  33 

3066 

75    2  30 

3061 

73  33  33 

9066 

21 

Fomalhaut 

W. 

73  28  22 

3989 

74  52  46 

3989 

7(i  17  10 

ft 

3988 

77  41  34 

9990 

a  Pegasi 

W. 

58  40  50 

3579 

59  59  47 

3566 

61  18  58 

3566 

62  38  21 

9646 

Pollux 

E. 

66  10  18 

3090 

64  41  5(> 

3094 

63  13  39 

3090 

61  45  28 

9103 

Saturn 

E. 

92  34  45 

3077 

91    6    7 

3081 

89  37  34 

3064 

88    9    5 

3067 

Regulus 

E. 

101  54  35 

3054 

100  25  29 

3068 

98  56  28 

3061 

97  27  31 

3064 

XVL 
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GREENWICH  MEAN  TIME. 

LUN 

1 

AB  DJUSrrANCES. 

• 
5* 

P.L. 

P.L. 

P.L. 

P.L. 

»1 

Naro«  and  Direotion 

Midnight. 

of 

xvi». 

of 

XVI1P>. 

of 

xxii». 

of 

13 

of  Object. 

• 

w^ 

DIff. 

Diff. 

DIff. 

DilL 

O          1          It 

49  57  25 

Mars 

W. 

9874 

0           1       II 

51  30  17 

9886 

O          /        /' 

53    2  54 

9807 

54  35  17 

9907 

a  Pegasi 

E. 

43  28     1 

3S96 

42    8    6 

3598 

40  49  21) 

3676 

39  32  16 

3763 

a  Arietifl 

E. 

83  24  H 

9758 

81  48  48 

9771 

80  13  42 

9783 

78  38  52 

9796 

14 

Sun 

W. 

123  58  24 

3086 

125  27  15 

3078 

126  55  51 

3090 

128  24  13 

3109 

Venus 

W. 

98  42    7 

3148 

100    9  19 

3158 

101  36  18 

9160 

103    3    4 

3181 

JUFITER 

W. 

80  33    2 

9765 

82    8  16 

2775 

8:)  43  16 

9786 

85  18    2 

9706 

Aiitares 

W. 

77  43  39 

9741 

79  19  25 

9750 

80  54  58 

9760 

82  30  19 

9760 

Mars 

W. 

62  13  51 

9960 

63  44  54 

9970 

65  15  44 

9081 

66  46  21 

9991 

a  Arietis 

E. 

70  48  57 

9869 

69  15  50 

9876 

67  43    0 

9800 

66  10  28 

9904 

Aldebaran 

E. 

101  50  44 

9696 

100  13  57 

9704 

98  37  23 

9715 

97     1     3 

9795 

15 

Jupiter 

W. 

93    8  44 

9843 

94  42  16 

9859 

96  15  36 

9869 

97  48  44 

9870 

Ad  tares 

W. 

90  24     1 

9815 

91  58    9 

9894 

93  32    6 

9833 

95    5  51 

9849 

Mars 

W. 

74  16  22 

3030 

75  45  47 

3048 

77  15    0 

3057 

78  44    2 

3066 

a  AaiiiUe 
a  Arietis 

W. 

49  24  11 

3907 

50  37    3 

3884 

51  50  39 

3846 

5:)    4  54 

3819 

E. 

58  32  26 

9080 

57     1  48 

9997 

55  31  31 

3014 

54     1  35 

3030 

Aldebaran 

E. 

89    2  33 

9779 

87  27  28 

9780 

85  52  34 

9780 

84  17  52 

9796 

16 

Jupiter 

W. 

105  31  38 

9013 

107    3  40 

9991 

108  35  32 

9999 

110    7  14 

9937 

An  tares 

W. 

102  51  46 

9886 

104  24  24 

9804 

105  56  51 

9908 

107  29    7 

9010 

Mars 

W. 

86    6  30 

3110 

87  34  28 

3118 

89    2  16 

3196 

90  29  54 

3134 

a  AquilflB 

W. 

59  23  57 

3685 

60  41    0 

3668 

61  58  21 

3659 

63  15  59 

3638 

o  Arietis 

E. 

46  37  48 

3134 

45  10  20 

3150 

43  43  22 

3185 

42  16  55 

3914 

Aldebaran 

E. 

76  27    7 

9830 

74  53  30 

9847 

73  20    3 

9855 

71  46  46 

9869 

17 

Mars 

W. 

97  45  40 

3173 

99  12  21 

3181 

100  38  53 

3188 

102    5  16 

3195 

a  Af^uiiflB 
o  Arietis 

W. 

69  47  20 

3501 

71     6    4 

3586 

72  24  54 

3581 

73  43  49 

3578 

E. 

35  13  58 

3306 

33  51  37 

3445 

32  30  11 

3498 

31     9  45 

3550 

Aldebaran 

E. 

64    2  49 

9000 

62  30  30 

9907 

60  58  20 

9913 

59  26  18 

9990 

18 

a  Aquil» 

W. 

80  18  59 

3574 

81  38    2 

3575 

82  57    4 

3576 

84  16    4 

3579 

Fomalhaut 

W. 

45  32  10 

3306 

46  54  31 

3380 

48  17  10 

3366 

49  40    5 

3355 

Aldebaran 

E. 

51  48  19 

9954 

50  17    8 

9960 

48  46    5 

9966 

47  15  10 

9973 

Pollux 

E. 

95  59  29 

9983 

94  28  55 

9980 

92  58  29 ^ 

9905 

91  28  10 

3001 

19 

a  AquilflB 

W. 

90  50    2 

3604 

92    8  32 

3610 

93  26  55 

3617 

94  45  11 

3694 

1 

Fomalhaut 

W. 

56  37  32 

3314 

58    1  27 

3310 

59  25  27 

3306 

60  49  32 

3301 

aPeimsi 
Aldebaran 

W. 

43  20  49 

3800 

44  34  40 

3890 

45  49  12 

3799 

47    4  22 

3780 

E. 

39  42  29 

3009 

ti8  12  19 

3008 

36  42  16 

3014 

35  12  20 

3018 

Pollux 

E. 

83  58  25 

3030 

82  28  49 

3035 

80  59  20 

3041 

79  29  58 

3046 

20 

Fomalhaut 

W. 

67  50  49 

3901 

69  15  11 

3980 

70  39  34 

3880 

72    3  58 

3980 

aPecasi 
Aldebaran 

W. 

53  27  39 

3640 

54  45  30 

3683 

56    3  40 

3607 

57  22    7 

3509 

E. 

27  44  20 

3046 

26  15    4 

3051 

24  45  54 

3066 

23  16  51 

3061 

Pollux 

E. 

72    4  42 

8071 

70  35  57 

3078 

69    7  18 

3061 

67  38  45 

3086 

91 

Fomalhaut 

W. 

79    5  57 

3900 

80  30  20 

3991 

81  54  42 

3999 

83  19    3 

3990 

1 

oPegasi 

W. 

63  57  55 

3536 

65  17  39 

3598 

66  37  32 

3800 

67  57  34 

3513 

Pollux 

E. 

60  17  22 

3107 

58  49  21 

3110 

57  21  24 

3114 

55  53  32 

3119 

1 

Saturn 

E. 

£6  40  39 

3000 

85  12  17 

3009 

83  43  58 

3006 

82  15  42 

3006 

Regulus 

E. 

95  58  37 

3067 

94  29  47 

3060 

93    1    0 

3079 

91  32  16 

3074 
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XVII. 


GBEENWIGU  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

« 

P.L. 

P.L. 

P.L. 

P.L. 

Name  ftnd  Direction    | 

Noon. 

of 

Uli^- 

of 

Vlh. 

of 

IX«» 

of 

1* 

22 

of  OliiJeot. 
Fomalhaut 

W. 

Diff. 

Diff. 

Diff. 

Diir. 

84  43  24 

3383 

86    7  44 

3994 

o         1       n 

87  32    2 

3995 

o       >     .># 

88  56  19 

3S9B 

a  Peffasi 

W. 

69  17  44 

3506 

70  38     1 

3501 

71  58  24 

8495 

73  18  54 

3480 

a  ArietiH 

w. 

26  12  38 

3994 

27  25  33 

3844 

28  39  50 

3775 

29  55  18 

3716 

Pollux 

E. 

54  25  45 

3123 

52  58    3 

3196 

51  30  25 

3199 

50    2  51 

3133 

Saturn 

E. 

80  47  28 

3099 

79  19  17 

3101 

77  51     8 

3109 

76  23     1 

3103 

Regiiius 

E. 

90    3  :35 

3076 

88  34  56 

3078 

87    6  19 

3079 

85  37  44 

3061 

23 

Fomalhaut 

W. 

95  57  27 

3301 

97  21  37 

3301 

98  45  47 

3309 

100    9  56 

3304 

a  Pegasi 

W. 

80    2  40 

3469 

81  23  39 

3466 

82  44  41 

3463 

84    5  47 

3488 

a  Arietis 

W. 

36  25  54 

3514 

37  46    3 

348& 

39    6  44 

3400 

40  27  53 

3436 

Pollux 

E. 

42  46    7 

3151 

41   18  59 

3155 

39  51  56 

8156 

38  24  57 

3163 

Saturn 

E. 

69    2  39 

3105 

67  34  35 

3104 

66    6  30 

3104 

64  38  25 

3103 

Regulus 

E. 

78  15    6 

306Q 

76  46  35 

3089 

75  18    3 

3089 

73  49  31 

3061 

24 

a  Arietis 

W. 

47  19  40 

3349 

48  43    3 

3397 

50    6  43 

3313 

51  30  40 

3998 

Pollux 

E. 

31  11  33 

3193 

29  45  15 

3909 

28  19    8 

3919 

26  53  13 

3994 

Saturn 

E. 

57  17  29 

3091 

55  49    9 

3088 

54  20  45 

3084 

52  52  16 

3080 

Regulus 

E. 

66  26  23 

3070 

64  57  37 

3067 

63  28  47 

3064 

61  59  53 

3060 

Sun 

£. 

129  34  31 

3477 

128  13  41 

3479 

126  52  46 

3468 

125  31  46 

3463 

25 

a  Arietis 

W. 

58  34  25 

3933 

59  59  55 

3991 

61  25  39 

3909 

62  51  38 

3196 

Aldebaraii 

W. 

25  43    6 

3040 

27  12  29 

3033 

28  42    1 

3096 

30  11  42 

3018 

Saturn 

E. 

45  28  30 

3055 

43  59  25 

3048 

42  30  12 

3049 

41     0  51 

3035 

Regulus 

E. 

54  34    2 

3035 

53    4  33 

3099 

51  34  56 

3099 

50    5  11 

3015 

Sun 

E. 

118  45  11 

3431. 

117  23  30 

3493 

116     1  40 

3415 

114  39  41 

3406 

26 

a  Arietis 

W. 

70    5  13 

3135 

71  32  40 

3199 

73    0  23 

3109 

74  28  22 

3086 

Aldebnraii 

W. 

37  42  44 

9973 

39  13  31 

9909 

40  44  31 

9959 

42  15  44 

9949 

Saturn 

E. 

33  31  44 

9903 

32     I  22 

9963 

30  30  48 

9973 

29    0    2 

9964 

Regulus 

E. 

42  34    7 

9975 

41     3  23 

9966 

39  32  28 

9957 

38     1  21 

9946 

Sun 

E. 

107  47  20 

3360 

106  24  18 

3350 

105    1     4 

3338 

103  37  37 

3396 

27 

a  Arietis 

W. 

81  52  15 

3030 

83  21  51 

3015 

84  51  45 

3001 

86  21  57 

9867 

Aldebaran 

W. 

49  55  23 

96<31 

51  28    6 

9869 

53     1     5 

9R55 

54  34  22 

9841 

Regulus 

E. 

30  22  28 

9699 

28  49  59 

9881 

27  17  16 

9869 

25  44  18 

9858 

Sun 

E. 

96  36  47 

3969 

95  11  51 

3947 

93  46  38 

3239 

92  21     7 

3916 

28 

Aldebaran 

W. 

62  25  28 

9766 

64    0  41 

2750 

65  36  15 

9734 

67  12  10 

9716 

Pollux 

W. 

19  22  49 

3048 

20  52    2 

9993 

22  22  23 

9946 

23  53  44 

9904 

Sun 

E. 

85    8  58 

3137 

83  41  33 

3119 

82  13  47 

3101 

80  45  39 

3084 

29 

Aldebaran 

W. 

75  17  31 

9G99 

7(i  55  46 

9611 

78  34  26 

9593 

80  13  31 

2574 

Pollux 

W. 

31  42  29 

9739 

33  18  17 

2719 

34  54  41 

9685 

36  31  41 

9659 

Sun 

E. 

73  19  27 

9990 

71  49    2 

9971 

70  18  13 

9959 

68  47    0 

9939 

30 

Aldelxa'aii 

W. 

88  35  26 

94S0 

90  17    8 

9460 

91  59  17 

9441 

93  41  53 

9499 

Pollux 

W. 

44  45    5 

9540 

46  25  22 

2517 

48    6  11 

9195 

49  47  31 

9473 

Sun 

E. 

61     4  35 

9839 

59  30  49 

2819 

57  56  37 

9799 

56  21  59 

9773 

31 

Pollux 

W. 

58  21  47 

a 

9368 

60    6    7 

9348 

61  50  56 

9399 

63  36  13 

9310 

Reguiub 

W. 

22  17  19 

9349 

24    2    7 

9398 

25  47  26 

9307 

27  33  16 

9966 

1 

Sun 

E. 

48  22  23 

9670 

46  45  11 

9658 

45    7  35 

9640 

43  29  35 

9683 

xvm. 


OCTOBER,    1888. 
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1 

, 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

1 

P.L. 

P.L. 

P.L. 

e  fl 

Nameftnd  Direction    1 

Midnight. 

of 

XVh- 

of 

xvmh 

of 

XXlb. 

of 

1^ 

!23 

of  Object. 

DlflT. 

Diff. 

S>3    9    4 

Dlff. 

Dlff. 

Fomalhaut 

W. 

90  20  35 

3S97 

O           «        // 

91  44  50 

3998 

3300 

94  33  16 

3300 

a  Peffasi 

W. 

74  a)  29 

3486 

76    0    9 

3480 

77  20  55 

3477 

78  41  45 

3479 

a  Arietis 

W. 

31  11  48 

3605 

32  29  12 

3691 

,33  47  24 

3580 

a5    6  20 

3545 

Pollux 

E. 

48  35  22 

3137 

47    7  .57 

3140 

45  40  3(i 

3143 

44  13  19 

3148 

Saturn 

E. 

74  54  55 

3104 

73  26  50 

3105 

71  58  46 

3105 

70  30  42 

3106 

Regiiliis 

E. 

84    9  11 

3083 

82  40  39 

3083 

81   12    8 

3089 

79  43  37 

3089 

33 

Fomalhaut 

W. 

101  34    3 

3306 

102  58    9 

3306 

104  22  14 

3306 

105  46  18 

3307 

i 

a  Pogasi 

W. 

85  26  57 

3456 

86  48  10 

3454 

88    9  26 

3451 

89  30  45 

3447 

a  Arietis 

W. 

41  49  29 

3415 

43  11  '>9 

3394 

44  33  52 

3376 

45  56  J^6 

3358 

Pollux 

E. 

.%  58    4 

3168 

35  31   17 

3173 

34     4  a5 

3178 

32  38    0 

3185 

Saturn 

E. 

63  10  19 

3101 

61  42  11 

3099 

60  14    0 

3096 

58  45  46 

3094 

Regiilus 

E. 

72  20  58 

3079 

70  52  23 

3078 

69  23  46 

3075 

67  55    6 

3073 

24 

a  Arietis 

W. 

52  54  54 

3284 

.54  19  24 

3971 

.55  44     9 

3959 

57    9    9 

3945 

t 

Pollux 

E. 

25  27  32 

3240 

24     2  10 

3959 

22  37  10 

3981 

21   12  36 

3309 

Saturn 

E. 

51  23  42 

3076 

49  55    3 

3071 

48  26  18 

3066 

46  57  27 

3061 

1 

Regulus 

E. 

60  30  54 

3056 

.59     1  50 

3051 

57  32  40 

3046 

56    3  24 

3041 

Sun 

E. 

124  10  40 

3457 

122  49  28 

3459 

121  28  10 

3445 

120    6  44 

3438 

25 

a  Arietis 

W. 

64  17  .52 

3184 

65  44  20 

3179 

67  11     3 

3159 

68  38     1 

3148 

Aldebarau 

W. 

31  41  a3 

3009 

:«  11  34 

3001 

34  41  46 

9999 

36  12    i) 

9969 

Saturn 

E. 

39  31  22 

3097 

38     1  43 

3019 

36  31  54 

3011 

35     1  55 

3001 

Regulus 

E. 

48  35  17 

3008 

47    5  14 

3C01 

45  35    2 

9993 

44    4  40 

9984 

Sun. 

E. 

113  17  34 

3400 

111  55  17 

3390 

110  3^2  49 

3380 

109  10  10 

3371 

26 

a  Arietis 

W. 

75  56  36 

3083 

77  25    6 

3069 

78  53  5,3 

3056 

80  22  .56 

3043 

Aldebaran 

W. 

43  47  10 

9931 

45  18  50 

9919 

46  .50  45 

9900 

48  22  56 

9894 

Saturn 

E. 

27  29    4 

2953 

25  57  52 

9942 

24  26  26 

9931 

22  54  46 

9990 

Regtilus 

E. 

36  30     1 

S936 

34  58  28 

9996 

J«  26  42 

9915 

31  54  42 

9904 

Sun 

E. 

102  13  56 

3314 

100  50     1 

3309 

99  25  52 

3988 

98     1  27 

3976 

27 

a  Arietis 

W. 

87  52  26 

9973 

89  23  13 

9958 

90  54  19 

9943 

92  25  43 

9997 

AldebaFRD 

W. 

56    7  57 

9836 

57  41  51 

9811 

59  16    4 

9797 

60  50  36 

9789 

Regulus 

E. 

24  11     5 

S846 

22  .37  37 

9835 

21     3  54 

2834 

19  29  57 

9814 

Sun 

E. 

90  55  19 

3903 

89  29  13 

3187 

88    2  48 

3170 

86  36    3 

3153 

28 

Aldehnraii 

W. 

68  48  28 

moo 

70  25    9 

9689 

72    2  13 

9666 

73  39  40 

9647 

Pollux 

W. 

25  25  58 

9866 

26  .59     1 

9831 

28  32  49 

9798 

30    7  19 

9766 

Sun 

E. 

79  17  10 

3066 

77  48  19 

3047 

76  19    5 

3099 

74  49  28 

3009 

29 

Aldebaran 

W. 

81  53    2 

9555 

83  32  59 

9.\16 

85  13  22 

9517 

86  54  11 

9499 

Pollux 

W. 

38    9  16 

9635 

39  47  24 

9610 

41  26    5 

9586 

43    5  19 

9563 

1 

Sun 

E. 

67  15  22 

9919 

65  43  19 

9899 

64  10  .50 

9879 

62  37  .55 

9858 

30 

AldebniaD 

W. 

95  24  56 

9403 

97    8  26 

3384 

98  52  23 

9365 

100  36  48 

9346 

Pollux 

W. 

51  29  22 

9451 

53  11  44 

9430 

.54  54  36 

9410 

56  37  57 

9389 

t 

Sun 

E. 

54  46  56 

9753 

5:3  11  26 

9734 

51  35  31 

9714 

49  59  10 

9895 

:  31 

PoUux 

W. 

65  21  58 

9991 

67    8  11 

9372 

68  54  51 

9954 

70  41  .58 

9937 

Regulus 

W. 

29  19  m 

9967 

31     6  24 

9348 

32  .53  40 

9330 

34  41  23 

2319 

1 

SUH 

E. 

41  51  11 

9606 

40  12  24 

9590 

;«  :»  15 

9574 

36  53  44 

9559 
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NOVEMBER,   1888. 


^r 


AT  GREENWICH  APPABENT  NOON. 


1 

ft 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tuea. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  AioonsioD. 


5  m   8 

14  28  25.46 
14  32  21.66 
14  36  18.68 

14  40  16.52 
14  44  15.20 
14  48  14.71 

14  52  15.05 

14  56  16.22 

15  0  18.23 

15  4  21.06 
15  8  24.73 
15  12  29.24 

15  16  34.58 
15  20  40.75 
15  24  47.75 

15  28  55.57 
15  33  4.23 
15  37  13.72 

15  41  24.03 
15  45  35.16 
15  49  47.11 

15  53  59.87 

15  58  13.42 

16  2  27.76 

16  6  42.89 
16  10  58.78 
16  15  15.42 

16  19  32.79 
16  23  50.87 
16  28     9.63 

16  32  29.06 


DUf  for 
IHoor. 


9.894 
9.859 
9.893 

0.928 
9.962 
9.997 

0.031 
0.066 
0.100 

0.135 
0.170 
0.^206 

0.340 
0.375 
0.309 

0.344 
0.378 
0.413 

0.447 
0.481 
0.515 

0.548 
0.581 
0.614 

0.647 
0.678 
0.708 

0.738 
0.767 
0.795 

10.833 


Apparent 
Deelinatioti. 


S.  14  39  59.9 

14  58  58.0 

15  17  41.4 

15  36     9.8 

15  54  22.7 

16  12  19.7 

16  30    0.4 

16  47  24.4 

17  4  31.2 

17  21  20.5 
17  37  51.8 

17  54    4.6 

18  9  58.6 
18  25  33.5 
18  40  48.9 

18  55  44.3 

19  10  19.3 
19  24  33.6 

19  38  27.0 

19  51  59.1 

20  5     9.4 

20  17  57.5 
20  30  23.2 
20  42  26.2 


20 
21 
21 


54     6.2 

5  22.8 

16  15.6 


21  26  44.3 
21  36  48.6 
21  46  28.3 

S.21  55  43.0 


Dtff.  for 
1  Hour. 


It 
-47.71 

47.13 

46.50 

-45.66 
45.31 
44.54 

-43.84 
43.14 
43.43 

-41.68 
40.93 
40.14 

-39.35 
38.54 
37.73 

-36.88 
3G.03 
35.16 

-34.38 
33.38 
33.46 

-31.53 
30.59 
29.64 

-38.67 
37.69 
36.70 

-35.69 
34.67 
33.63 

-33.58 


8emi- 
dianietw. 


SiderMl 

Time  of 
Semi- 
diameter 
Paaeing 
dferidlan 


6 

6 
6 


9.98 
10.22 
10.46 


6  10.70 

6  10.94 

6  11.18 

6  11.42 

6  n.66 

6  11.90 

6  12.13 

6  12.36 

6  12.58 

6  12.80 

6  13.02 

6  13.24 

6  13.45 

6  13.66 

6  13.86 

6  14.06 

6  14.25 

6  14.44 

6  14.62 

6  14.80 

6  14.97 

6  15.14 

6  15.30 

6  15.46 

6  15.62 

6  15.78 

6  15.93 


16  16.08 


67.02 
67.14 
67.26 

67.38 
67.49 
67.61 

67.73 
67.85 
67.97 

68.09 
68.21 
68.33 

68.45 
68.57 
68.69 

68.81 
68.93 
69.04 

69.15 
69.26 
69.37 

69.48 
69.59 
69  70 

69.80 
69.90 
69.99 

70.09 
70.18 
70.27 

70.36 


of 


to  be 

Sabtraeted 

fkx>m 

Apparent 

Time. 


16  20.43 
16  20.78 
16  20.31 

16  19.02 
16  16.91 
16  13.97 

16  10.20 
16  5.59 
16  0.15 

15  53.89 
15  46.79 
15  38.86 

15  30.10 
15  20.51 
15  10.10 

14  58.86 
14  46.79 
14  33.89 

14  20.17 
14  5.64 
13  50.29 

13  34.14 
13  17.18 
12  59.43 

12  40.91 
12  21.63 
12     1.60 

11  40.85 
11  19.39 
10  57.25 

10  34.44 


Dififor 


0.031 
0.003 
0.037 

0.073 
0.106 
0.141 

0.175 
0.910 
0.944 

0.979 
0.314 
0.349 

0.383 
0.418 
0.453 

0.487 
0.531 
0.556 

0.590 
0.634 
0.668 

0.091 
0.734 
0.757 

0.789 
0.830 
0.850 

0.880 
0.909 
0.937 

0.964 


Kon.— The  mean  time  of  lemidiameter  paaaing  may  be  foond  bj  enbtraoting  O*.!!)  from  the  sidereal  time. 

The  eign  —  prefixed  to  the  honrl  j  ohange  of  declination  indioateo  that  south  declinations  axe  inereaalag. 
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AT  GREENWICH  MEAN  NOON. 


5 

a 

I 

I 


Thur.      1 
Prid.   i    2 

Sat. 


Mod. 
Tues. 


4 
5 
6 


Wed.  ;  7 
Thur.  i  8 
Frid.       9 

Sat.  10 
SUN,    11 


Mon. 


12 


Tues.  I  13 
Wed.  14 
Thur. '  15 

! 

Frid.   ,16 

Sat.  17 
SUN. ,  18 

I 
Mon.      19 

Tues.    20 

Wed.    21 

Thur.  :  22 
Frid.  23 
Sat.     1 24 

SUN.  -  25 
Mon.  26 
Tues.  '  27 

Wed.  '  28 
Thur.  i  29 
Frid.     30 

Sat.     j31 


THE  SUN'S 


Apparent 
Bicht  AMMMlon. 


h     m       B 

4  28  28.13 
4  32  24.34 
4  36  21.37 

4  40  19.22 
4  44  17.90 
4  48  17.41 

4  52  17.75 

4  56  18.92 

5  0  20.92 

5  4  23.74 
5  8  27.40 
5  12  31.89 

5  16  37.22 
5  20  43.37 
5  24  50.35 

5  28  58.15 
5  33  6.78 
5  37  16.24 

5  41  26.52 
5  45  37.62 
5  49  49.53 

5  54     2.25 

5  58  15.76 

6  2  30.06 

6  6  45.14 
6  11  0.98 
6  15  17.57 

6  19  34.88 
6  23  52.90 
6  28  11.60 


16  32  30.97 


DUr.  for 
iHoar. 


8 

9.8f!5 
9.859 
9.893 

9.928 
9.962 
9.997 

0.031 
0.066 
0.100 

0.135 
0.170 
0.205 

0.239 

0.274 

10.308 

0.343 
0.377 
0.412 

0.446 
0.460 
0.514 

0.547 
0.580 
0.613 

0.G45 
0.676 
0.706 

0.736 
0.765 
0.793 


10.820 


AppArent 
Deolination. 


M 


S.  14  40  12.9 

14  59  10.8 

15  17  54.1 

15  36  22.3 

15  54  35.0 

16  12  31.8 

16  30  12.3 

16  47  36.0 

17  4  42.6 

17  21  31.6 
17  38  2.6 

17  54  15.1 

18  10  8.8 
18  25  43.4 
18  40  58.4 

18  55  53.5 

19  10  28.2 
19  24  42.2 

19  38  35.2 

19  52  6.9 

20  5  16.8 

20  18  4.6 
20  30  30.0 
20  42  32.7 

20  54  12.3 

21  5  28.5 
21  16  20.9 

21  26  49.3 
21  36  53.3 
21  46  32.6 

S.  21  55  47.0 


Diitfor 
IHoor. 


-47.71 
47.11 
46.49 

-45.85 
45.20 
44.53 

-43.83 
43.13 
42.41 

-41.67 
40.91 
40.13 

-39.34 
38.53 
37.71 

-36.87 
36.02 
35.15 

-34.27 
33.37 
32.45 

-31.52 
30.58 
29.63 

-28.66 
27.68 
26.69 

-25.68 
24.66 
23.62 

-22.57 


BqiiAtlon  of 

Time, 

to  be 

Added  to 

MeenTime. 


m       e 

6  20.44 
6  20.78 
6  20.30 

6  19.00 
6  16.88 
6  13.93 

6  10.14 
6  5.53 
6    0.09 

5  53.82 
5  46.71 
5  38.77 

5  30.00 
5  20.41 
5    9.99 

4  58.74 
4  46.66 
4  33.76 

4  20.03 
4  5.49 
3  50.14 

3  33.98 
3  17.02 
2  59.27 

2  40.75 
2  21.47 
2     1.44 

1  40.69 
1  19.23 
0  57.08 


10  34.27 


Difll  for 
1  Hoar. 


0.031 
0.003 
0.037 

0.072 
0.106 
0.141 

0.175 
0.210 
0.244 

0.279 
0.314 
0.349 

0.383 
0.418 
0.452 

0.487 
0.521 
0.556 

0.590 
0.624 
0.658 

0.091 
0.724 
0.757 

0.789 
0.820 
0.850 

0.880 
0.909 
0.937 

0.964 


yora. The  ■emidiameter  for  mean  noon  may  be  ueiimed  the  same  as  that  for  apparent  noon. 

The  sign  —  preflzed  to  the  honriy  ohaage  of  dedlnatlon  indioatea  that  eonth  decHnatlone 
are  inoi  uiihig. 


Sidereal 

Time, 

or 

Ki|sbl  Aaceusion 

of 

Mean  8an. 


h      m       s 

4  44  48.56 
4  48  45.12 
4  52  41.67 

4  56  38.23 

5  0  34.78 
5  4  31.34 

5  8  27.89 
5  12  24.45 
5  16  21.00 

5  20  17.56 
5  24  14.11 
5  28  10.67 

5  32  7.22 
5  36  3.78 
5  40  0.33 

5  43  56.89 
5  47  53.44 
5  51  50.00 

5  55  46.55 

5  59  43.11 

6  3  39.66 

6  7  36.22 
6  11  32.78 
6  15  29.34 

6  19  25.89 
6  23  22.45 
6  27  19.01 

6  31  15.57 
6  35  12.12 
6  39  8.68 


16  43     5.24 


Biff,  for  1  hour, 

+  9>.8565. 
(Table  HL) 
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Ill 


AT  GREENWICH  MEAN  NOON. 

• 

1 

• 

4* 

o 

1 

■ 

« 
e 

1 

THE  SUN'S 

Logarithm 

of  the 

HadiuA  Vector 

of  the 

Earth. 

• 

Diif.  for 
1  Hour. 

• 

Mean  Time 

of 

SidevMj  KooB. 

TRUE  LONGITUDE. 

DifC  for 
1  Hour. 

LATITUDE. 

X 

V 

1 

2 
3 

306 
307 
308 

219*'  3l'  31.1 

220  31  40.3 

221  31  51.4 

31     6.2 
31   15.3 
31  26.3 
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GREENWICH  MEAN  TIME. 
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7  13  50.64 

9.1636 

21  53  53.5 

1.118 

9 

8  57  39.0a 

9.1519 

18  59    0.3 

6.106 

|io 

7  16    0.47 

9.1640 

21  52  43.2 

1.995 

10 

8  59  48.17 

9.1519 

18  52  51.0 

6.904 

M 

7  18  10.:« 

9.1644 

21  51  26.5 

1.331 

11 

9     1  57.22 

9.15C5 

18  46  35.8 

6.309 

12 

7  20  20.20 

9.1648 

21  50    3.5 

1.437 

12 

9    4    6.23 

9.1497 

18  40  14.7 

6.400 

13 

7  22  30.10 

9.1659 

21  48  34.1 

1.543 

13 

9    6  15.19 

9.1489 

18  a3  47.8 

6.497 

14 

7  24  40.02 

9.165ri 

21  46  58.3 

1.650. 

14 

9    8  24.10 

9.1489 

18  27  15.1 

6.594 

15 

7  26  49.96 

9.1657 

21  45  16.1 

1.756 

15 

9  10  32.97 

9.1475 

18  20  36.5 

6.891 

16 

7  28  59.91 

9.1660 

21  43  27.5 

1.869 

16 

9  12  41.80 

9.1467 

18  13  52.2 

6.787 

17 

7  31     9.88 

9.1669 

21  41  32.6 

1.968 

17 

9  14  50.58 

9.1459 

18    7    2.1 

6.859 

18 

7  33  19.86 

9.1664 

21  39  31.:3 

9.075 

18 

9  16  59.31 

9.1459 

18    0    6.3 

6.977 

19 

7  35  29.85 

9.1665 

21  37  23.6 

9.181 

19 

9  19    8.00 

9.1444 

17  53    4.8 

7.079 

20 

7  37  39.84 

9.1666 

21  35    9.5 

9.987 

20 

9  21   16.64 

9.1436 

17  45  57.6 

7.167 

21 

7  39  49.84 

9.1667 

21  32  49.1 

9.393 

21 

9  23  25.23 

9.1498 

17  38  44.7 

7.969 

22 

7  41  59.84 

9.1667 

21  30  22.3 

9.499 

22 

9  25  33.78 

9.1491 

17  31  26.2 

7.355 

23 

7  44    9.84 

9.1668 

21  27  49.2 

9.005 

23 

9  27  42.28 

9.1413 

17  24    2.1 

7.448 

24 

7  46  19.85 

9.1668 

NiJl  25    9.7 

9.711 

24 

9  29  50.74 

9.1406 

N.17  16  32JS 

7.M0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. . 

Hoar. 

* 

Bight  Asoenalon. 

DiAfor 
IHinate. 

Deoliiwtion. 

DiAfor 
1  Minute. 

Efear. 

Bight  Asoension. 

ma.  fat 

]  Minute. 

DeoUnatioa. 

1  Minute. 

8U 

FNDAl 

25. 

TUESDAY  27. 

h       01        8 

8 

O        *         ** 

ft 

h    m      8 

8 

..,    S  -^-/  ^-'1^ 

M 

0 

9  29  50.74 

9.1406 

N.17  16  32.5 

7.540 

0 

11  12    0.77 

9.1969 

N.  9  37  25.9 

11.309 

] 

9  31  59.15 

9.1398 

17    8  57.3 

7.639 

1 

11  14    8.36 

9.1967 

9  26    2.3 

11.495 

2 

9  34    7.52 

9.1391 

17     1   16.6 

7.795 

2 

11  16  15.98 

9.1979 

9  14  SiM 

11.487 

3 

9  36  15.84 

8.1383 

16  53  30.3 

7.817 

3 

1 1  18  2:3.62 

9.19n 

9    3    3.8 

11.540 

4 

9  38  24.12 

9.1376 

16  45  38.6 

7.908 

4 

11  20  31.30 

9.1963 

8  51  29.0 

11.611 

5 

9  40  32.36 

9.1369 

16  37  41.4 

7.998 

5 

11  22  39.02 

9.1990 

8  39  50.5 

11.071 

6 

9  42  40.55 

9.1369 

16  29  38.8 

8.088 

6 

11  24  46.78 

9.1997 

8  28    8.5 

li.730 

7 

9  44  48,70 

9.13S5 

16  21  30.8 

8.177 

7 

11  26  54.58 

9.1304 

8  16  22.9 

11.789 

8 

9  46  56.81 

9.1348 

16  13  17.5 

8.967 

8 

11  29    2.43 

9.1319 

8    4  33.8 

11.847 

9 

9  49    4.88 

9.1349 

16    4  58.8 

8.356 

9 

11  31   10.33 

9.1391 

7  52  41.3 

11.904 

10 

9  51    12.91 

9.1335 

15  56  34.8 

8.444 

10 

11  33  18.28 

9.1330 

7  40  ibJSi 

11.961 

11 

9  53  20.90 

9.1398 

15  48    5.6 

8.531 

11 

11  35  26.29 

9.1340 

7  28  45.9 

19.017 

12 

9  55  28.85 

9.1399 

15  39  31.1 

8.618 

12 

1 1  37  34..36 

9.1350 

7  16  43.2 

18.079 

13 

9  57  36.76 

9.1315 

15  30  51.4 

8.705 

13 

1 1  39  42.49 

9.1360 

7    4  37.3 

19.195 

14 

9  59  44.63 

9.1300 

15  22    6.5 

8.791 

14 

11  41  50.68 

9.1371 

6  52  28.2 

19.178 

15 

10     1  52.47 

9.1304 

15  13  16.5 

8.876 

15 

11  43  58.94 

9.1389 

6  40  15.9 

19.930 

16 

10    4    0.28 

9.1996 

15    4  21.4 

8.961 

16 

11  46    7.27 

9.1394 

6  28    0.6 

19.981 

17 

10    6    8.05 

9.1999 

14  55  21.2 

9.046 

17 

11  48  15.67 

9.1407 

6  15  42.2 

19.339 

18 

10    8  15.79 

9.1987 

14  46  15.9 

9.130 

18 

11  50  24.15 

9.1490 

6    3  20.8 

1S.381 

19 

10  10  2:).50 

9.1989 

14  37    5.6 

9.913 

19 

11  52  32.71 

9.1434 

5  50  56.5 

19.499 

20 

10  12  31.18 

9.1977 

14  27  50.3 

9.996 

20 

11  .54  41.36 

9.1448 

5  38  29.3 

19.477 

21 

10  14  38.83 

9.1979 

14  18  30.1 

9.378 

21 

11  -56  50.0J) 

9.1469 

5  25  59.3 

19.583 

22 

10  16  46.45 

9.1968 

14    9    4.9 

9.460 

22- 

11  58  58.91 

9.1477 

5  13  26.6 

19.568 

23 

10  18  54.05 
MC 

9.1964 

N.13  59  34.9 
{  26. 

9.541 

23 

12     1     7.82 
WEI 

9.1493 

>NE8D 

N.  5    0  51.2 
AY  28, 

19.613 

0 

10  21     1.62 

9.1960 

N.13  50    0.0 

9.699 

0 

12    3  16.83 

3.1510 

N.  4  48  13.1 

19.057 

1 

10  2Ji    9.17 

9.1957 

13  40  20.3 

9.709 

1 

12    5  25.94 

9.1597 

4  35  32.4 

19.680 

2 

10  25  16.70 

9.1353 

13  30  35.8 

9.781 

2 

12    7  a5.15 

9.1544 

4  22  49.2 

19.740 

3 

10  27  24.21 

9.I2S0 

13  20  46.6 

9.859 

3 

12    9  44.47 

9.1569 

4  10    3.6 

19.780 

4 

10  20  31.70 

9.1947 

13  10  52.7 

9.937 

4 

12  11  53.90 

9.1581 

3  57  15.6 

19.890 

5 

10  31  39.18 

9.13-15 

13    0  54.1 

10.015 

5 

12  14    3.44 

9.1599 

3  44  25.2 

19.858 

6 

10  SS  46.64 

3.1343 

12  50  50.9 

10.093 

6 

12  16  13.09 

9.1618 

3  31  32.6 

19.895 

7 

10  35  .54.08 

3.1340 

12  40  43.1 

10.168 

7 

12  18  22.86 

9.1639 

3  18  37.8 

19.939 

8 

10  38     1.52 

3.1339 

12  30  30.7 

10.344 

8 

12  20  32.76 

9.1660 

3    5  40.8 

19.967 

1 

9 

10  40    8.95 

3.1338 

12  20  13.8 

10.319 

9 

12  22  42.78 

9.1681 

2  52  41.7 

13.001 

10 

10  42  16.37 

9.1237 

12    9  52.4 

10.393 

10 

12  24  52.93 

9.1703 

2  39  40.7 

13.034 

11 

10  44  23.79 

3.1337 

11  50  26.6 

10.467 

11 

12  27    3.22 

9.1796 

2  26  37.7 

13.066  ; 

1    12 

10  46  31.21 

3.1936 

11  48  r)6.4 

10.540 

12 

12  29  13.65 

9.1749 

2  13  32.8 

13.097 

13 

10  48  :J8.62 

9.1336 

11  38  21.8 

10.619 

13 

12  31  24.21 

9.1779 

2    0  26.1 

13.196 

U 

10  50  46.04 

3.1337 

11  27  42.9 

10.683 

^  14 

12  as  34.02 

9.1797 

1  47  17.7 

13.154 

15 

10  52  53.46 

8.1337 

11   16  .50.8 

10.753 

15 

12  35  45.78 

9.1839 

1  34    7.6 

13.189 

16 

10  55    0.89 

9.1938 

11     6  12.5 

10.834 

16 

12  37  56.79 

9.1847 

1  20  55.9 

13.908 

17 

10  57    8.32 

9.1939 

10  55  20.9 

10.895 

17 

12  40    7.05 

9.1873 

1     7  42.6 

13.933 

18 

10  59  15.76 

9.1941 

10  44  25.1 

10.964 

18 

12  42  19.27 

9.1900 

0  54  27.9 

13.957 

19 

11     1  23.21 

9.1943 

10  33  25.2 

11.039 

19 

12  44  30.75 

9.1998 

0  41  11.8 

13.979 

20 

1 1     3  30.68 

9.1946 

10  22  21.3 

11.099 

20 

12  46  42.40 

9.1956 

0  27  54.4 

13.300 

:  21 

11     5  38.17 

9.IS50 

10  11  13.4 

11.165 

21 

12  48  54.22 

9.1984 

0  14  35.8 

13.390 

22 

1 1     7  45.68 

9.1953 

10    0     1.5 

11.931 

22 

12  51     6.21 

9.9013 

N.  0     1   16.0 

13.339 

23 

1 1     9  53.21 

9.1957 

9  48  45.7 

11.997 

23 

12  53  18.37 

9.9049 

S.  0  12    4.9 

13.357 

24 

11  12    0.77 

S.1909 

N.  9  37  25.9 

11.369 

24 

12  55  30.71 

9.9079 

S.  0  25  26.8 

13J73 

XII. 
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GTlEENWICn  MEAN  TIME. 


THE  MOON'S  RIGH  r  ASCENSION  AND  DECLINATION. 


Hoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

!) 

10 

II 

12 

13 

M 

15 

l() 

17 

18 

19 

20 

21 

22 

23 

24 


Right  A8c«nsiou. 


Diff.  for 
1  MiDote. 


Declination. 


Dlff  for 
1  Minute 


THURSDAY  29. 


Ji     ni 
12  55 
12  57 

12  5!) 

13  2 


13 
13 
13 
13 


4 

G 

8 

II 


13  13 
13  15 
13  17 
13  19 
13  22 
13  24 
13  26 
13  28 
13  31 
13  :« 
13  35 
13  :38 
13  40 
13  42 
13  44 
13  47 


30.71 
43.24 
55.95 

8.85 
21.95 
35.24 
48.73 

2.43 
10.34 
30.45 
44.78 
59.33 
14.10 
29.09 
44.31 
59.77 
15.4(3 
31.39 
47.5(i 

3.97 
20.03 
37.54 
54.71 
12.13 


8 

8.i2072 
9.3103 
9.3134 
9.9166 
9.9199 
9.9939 
9.9966 
9.9301 
9.9333 
9.9370 
9.9406 
9.9443 
9.9480 
9.9518 
9.9557 
9.9596 
9.9635 
9.9675 
9.9715 
9.9736 
9.9798 
9.2840 
9.98^ 
9.9995 


S. 


1 
I 
1 
I 

2 
2 


;S. 


o       / 

0  25 
0  38 

0  52 

1  5 
19 
32 
45 
59 
12 
20 

2  39 

2  53 

3  () 
3  20 
3  33 

3  47 

4  0 
4  13 
4  27 

4  40 
I  54 

5  7 
5  ilO 
5  34 


2C.8 
49.G 
13.3 
37.8 

2.9 
28.7 
55.0 
21.8 
48.9 
1(5.3 
43.9 
11.6 
39.4 

7.1 
34.6 

1.9 
28.9 
55.5 
21.5 
46.9 
11.7 
35.7 
58.8 
20.i> 


FRIDAY  30. 


13  49 
13  51 


13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


54 

56 

58 

I 

3 
5 
8 
10 
12 
15 
17 
19 
22 
21 
26 
29 
31 
33 
36 
38 
41 
43 
45 


29.81 

9.9968 

47.75 

9.3019 

5.<)6 

9.3057 

24.44 

9.3109 

43.19 

9.3148 

2.'22 

9.3194 

21.52 

9.3940 

41.10 

9.3987 

0.96 

9.3334 

21.11 

9.3389 

41.54 

9.3430 

2.27 

9.3479 

2:3.29 

9.3598 

44.60 

9.3577 

6.21 

9.3697 

28.12 

9.3677 

50.:« 

9.3727 

12.84 

9.3778 

35.(ifi 

9.3899 

58.79 

9.3880 

22.22 

9.39:il 

45.9() 

9.3989 

10.01 

9.4034 

34.37 

9.4087 

59.05 

9.4139 

S.  5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 
8 
8 
9 
9 
9 
9 
9 
10 
10 
10 
10 

S.  10 


47 
I 
14 
27 
40 
54 
7 
20 


42.0 
1.9 
20.5 
37.8 
53.6 
7.8 
20.4 
31.2 
33  40.2 
46  47.2 
52.1 
54.8 
55.3 
53.4 
49.0 
42.0 
32.3 
19.8 
4.4 
4().0 
24.4 
59.6 
31.4 
59.8 
24.6 


59 
12 
25 
38 
5t 

4 
17 
30 
43 
55 

8 
20 
33 
45 
58 


13.373 
13.388 
13.409 
13.413 
13.494 
13.434 
13.443 
13.449 
13.454 
13.458 
13.461 
13.469 
13.469 
13.460 
13.457 
13.453 
13.447 
13.438 
13.4:8 
13.418 
13.407 
13.393 
13.377 
13.360 


13.349 
13.391 
13.999 
13.976 
13.950 
13  993 
13.195 
13.165 
13.133 
13.099 
1*3.063 
13.097 
19.988 
19.947 
19.905 
19.861 
19.815 
19.767 
19.718 
19.667 
19.613 
19.558 
19.509 
19.443 
19.389 


Hour. 


Right  Ascension. 


Diff.  for 
1  Minute. 


Doclination. 


Diff.  for 
1  Minnie. 


SATURDAY,  DECEMBER  1. 


0 


14  45  59.05 


9.4139  S.  10  58  24.6 


19.389 


PHASES  OF  THE  MOON. 


#  New  Moon 
}>  Fii*st  Quarter 
O  Full  Moon      . 
(C    Last  Quarter . 


Nov. 


d       h 
3    12 


10 

18 


4 
3 


m 

2.4 
15.7 
15.9 


26      5    20.4 


(C   Perigee . 
(C  Apogee. 


Nov, 


4 


b 

3.2 


18    16.2 


13 
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GREENWICH  MEAN  TIME. 

LUN 

AR  DISTANCES. 

1 

• 

• 
ja  . 

1 

Xnnie  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Piff. 

II1»» 

P.L. 

of 

Diff. 

3803 

Vlh. 

P.  L. 

of 

Dlff 

IXh. 

P.  L. 

of 

DlfT. 

Pollux 

W. 

O            /         // 

72  29  31 

3919 

O           1         II 

74  17  30 

0           '         II 

76    5  5.3 

9187 

0       /      II 

77  54  40 

9171  : 

Reguliis 

w. 

;36  29  3? 

3195 

38  18    7 

3178 

40    7     8 

9163 

41  56  33 

9147  . 

Sun 

E. 

35  13  53 

3545 

:J3  33  43 

3533 

31  5:j  15 

3531 

30  12  31 

9519 

1 

5 

Sun 

W. 

21  40  41 

3398 

23  24   19 

2391 

25    8    6 

3386 

26  51  .58 

I 

9387  ' 

Foroolhniit 

E. 

88  57  13 

2310 

87    9     1 

3916 

85  21     0 

2337 

83  33  12 

9936 

a  Pegasi 

E. 

104  42  11 

3401 

102  58  38 

3401 

101    15     5 

9403 

99  31  35 

9407  . 

G 

Sun 

W. 

35  30  39 

3413 

37  13  57 

3430 

.38  57    3 

3430 

40  39  55 

I 
9441  : 

Fomalhnut 

E. 

74  38  14 

3300 

72  52  14 

3316 

71     6  38 

9333 

69  21  27 

3359 

a  Pegnsi 

E. 

90  50    3 

3446 

89  13  34 

9458 

87  31  22 

9471 

85  49  26 

9486 

■7 

Sun 

W. 

49    9  58 

3507 

50  51     1 

3539 

52  31  44 

9538 

.54  12    5 

9553  ' 

Jupiter 

W. 

24  21  43 

3-268 

26    8  29 

3379 

27  54  59 

9291 

29  41   11 

9304 

Venus 

W, 

18  37  22 

9673 

20  14  39 

3673 

21  51  57 

9675 

23  29  1 1 

9681 

Fomnlhnnt 

E. 

60  42  50 

3463 

59    0  45 

9490 

57  19  18 

3518 

55  38  30 

9548  ' 

a  Pegasi 

E. 

77  25  38 

9576 

75  46  10 

9598 

74     7  12 

3631 

72  28  45 

3645  1 

8 

Sun 

W. 

62  28  13 

3636 

64     6  17 

9655 

65  43  57 

3673 

67  21   13 

9690 

Jupiter 

W. 

38  27    4 

3380 

40  11     8 

9396 

41  54  49 

3413 

43  38    7 

9498 

Venus 

W. 

31  32  25 

3738 

33    8  14 

9753 

34  43  44 

3769 

.36  18  .53 

9784  , 

Fomalhnut 

E. 

47  25  32 

3795 

45  49  26 

9769 

44  14  18 

3816 

42  40  11 

9866 

a  Pegasi 

E. 

64  25  13 

3786 

(>2  50  27 

3818 

61   16  2:3 

2853 

59  43    3 

9888 

9 

Sun 

W. 

75  21  35 

3781 

76  56  28 

3799 

78  30  57 

3818 

80    5    2 

9836  \ 

Jupiter 

W. 

52    8  43 

9513 

53  49  39 

9530 

55  30  1 1 

9546 

57  10  20 

9563 

Venus 

W. 

44    9  22 

3868 

45  42  22 

9886 

47  15    0 

9909 

48  47  16 

0>9O 

Mars 

W. 

20  11  2<) 

3714 

21  47  50 

9738 

23  2,3  53 

9741 

24  59  38 

9756 

Fomalhaut 

E. 

35    7  31 

3196 

;33  41    17 

3385 

32  16  48 

3386 

30  54  15 

3498  i 

a  Pegasi 

E. 

52    8  41 

3I0I 

50  40  33 

3153 

49  13  26 

3906 

47  47  24 

3964 

a  Arietis 

E. 

93  17  25 

3583 

91  38    6 

3600 

89  59  1 1 

3617 

88  20  39 

9634 

1 
1 

10 

Sun 

W. 

87  49  41 

3934 

89  21  30 

3941 

90  52  57 

3958 

92  24     2 

9975  1 

Jupiter 

W. 

65  25  22 

3646 

67    3  15 

3661 

68  40  47 

2678 

70   17  57 

9699  1 

Venus 

W. 

56  23    4 

3006 

57  53    9 

3033 

59  22  53 

3039 

60  52  17 

3056  ! 

Mars 

W. 

32  53  20 

2&^n 

34  27    3 

9851 

3()    0  25 

3866 

37  33  27 

9889  1 

a  Arietis 

E. 

80  13  49 

3721 

78  37  37 

9739 

77     1  49 

375C 

75  26  24 

9775  i 

Aldebnran 

E. 

111  31  46 

3569 

109  52    9 

9585 

108  12  54 

9601 

106  34     0 

9617 

11 

Sun 

W. 

99  54  19 

3055 

101  23  24 

3070 

102  52  10 

3066 

104  20  .37 

1 
3101 

Jupiter 

W. 

78  18  41 

3768 

79  53  51 

9789 

81  28  43 

3796 

83    3  16 

9810 

Venus 

W. 

68  14   14 

3137 

69  41  39 

3159 

71     8  46 

3166 

72  35  m 

3180 

Mars 

W. 

45  13  42 

2958 

46  44  47 

9973 

48  15  34 

3986 

49  46    4 

3000  I 

a  Aqiiiirt' 

W. 

42  46  10 

4397 

43  53    5 

4318 

45     1   14 

4149 

46  10  29 

4085 

tt  Ariel  it* 

E. 

67     .•)  15 

2866 

m  2  12 

9884 

(>4  29  33 

2903 

62  57  18 

9933 

Aldebanin 

E. 

98  24  42 

2690 

96  47  49 

3704 

95  11    15 

2718 

^3  34  .59 

vrrji 

12 

Sun 

W. 

1 1 1  38  28 

3170 

113    5  13 

3183 

114  31  42 

3196 

115  57  56 

1 

3009 

JUPITF.R 

VV. 

90  51  40 

2874 

92  24  32 

2886 

93  57     i) 

3898 

95  29  31 

9909 

Venus 

VV. 

79  45  30 

3050 

81    10  40 

306Q 

82  35  3(i 

:«75 

81     0  17 

3987 

Mars 

W. 

57   14  19 

3067 

58  43    9 

3078 

60  11   45 

3091 

61  40    6 

3109  j 

ce  Aqiiilae 

W. 

52  10    2 

3861 

53  24     1 

3829 

54  38  33 

3802 

55  5:3  3:3 

3777 

1 

" 
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GREEN VVIUU  MEAN  TIME. 


LUNAR  DISTANCES. 


6 


NameaucJ  Direction 
of  Olyect. 


G 


8 


9 


10 


II 


IQ 


Pollux  W. 

Kcguliis  W. 

Sun  E. 

Sun  W. 

Foinulhmit  E  . 

a  Pegnsi  E  . 

Sun  VV. 

Foinalhnut  E  . 

a  Pegnsi  E  . 

Sun  W. 

Jupiter  \V. 

Venus  VV. 

Fomulhnnt  E  . 

tt  Pegasi  E  . 

Sdn  W. 

Jupiter  VV. 

Venus  VV. 

Foiiiulliniit  E  . 

u  Pegasi  E  . 

Sun  W. 

Jupiter  W. 

Venus  .W. 

Mars  VV. 

Fornnlh.'uit  E . 

aPegusi  E  . 

GtArietis  E  . 

Sun  W. 

Jupiter  VV. 

Venus  W. 

Mars  VV. 

OL  Ariel  is  E  . 

Aide  Ixi run  E  . 

Sun  W. 

Jupiter  VV. 

Venus  W. 

Mars  VV. 

aAqiiilie  VV. 

a  Ariel  is  E  . 

Aldebnran  E  . 

Sun  W. 

Jupiter  W. 

Venus  W. 

Mars  W. 

aAqiiiloe  VV. 


P.  L. 

Alidniglit. 

of 

Diff. 

0          1        II 

71)  43  51 

3156 

4:}  40  21 

3133 

28  ni  34 

350:) 

28  35  52 

8:188 

81  45  38 

3G40 

!)7  48  10 

341-i 

42  22  31 

34f)U 

C7  3i»  43 

3372 

84     7  55 

3503 

55  52    4 

3569 

31  27    4 

3318 

25    (J  17 

3689 

53  58  23 

S.'.79 

70  50  51 

3670 

m  58    () 

3708 

45  21     2 

34  4  J 

37  53  42 

3800 

41     7     8 

3930 

58  10  2!) 

3937 

81  38  43 

3854 

58  50    (i 

3580 

50  ID    9 

3938 

26  35    3 

3773 

29  33  4!) 

3637 

40  22  30 

3325 

80  42  30 

3653 

93  54  40 

3993 

71  54  47 

1708 

62  21  20 

3073 

39    0    9 

3897 

73  51  23 

3793 

104  55  28 

3633 

105  48  45 

3115 

84  37  31 

3834 

74     2    9 

3195 

51   10  17 

3014 

47  20  45 

4030 

01  25  27 

3941 

91  59    2 

374.'» 

1 17  23  55 

3230 

97     1  38 

3930 

85  24  44 

3299 

03    8  13 

3114 

57     8  59 

3755 

XVi^. 


O     /    /• 

81  33  25 
45  30  32 
20  50  25 

30  19  44 
79  58  19 
9(i  4  52 

44  4  50 

(55  52  28 
8>  20  44 


57 
33 
20 
52 

m 


31  41 

12  37 
43  12 

18  59 

13  31 


70  34  35 
47  3  33 
39  28  10 

39  35  15 

50  38  44 

83  12  1 
00  2<)  29 

51  50  40 
28  10  8 
28  15  44 
44  58  48 
85  4  45 

95  25  9 
73  31  10 
03  50  3 

40  38  32 
72  10  40 

103  17  JO 


107  10  30 
80  II  28 
75  28 
52  46 
48  31 
5»  54 


24 
13 
55 

0 


93  23  22 

li'8  49  40 
98  33  31 
80  48  57 
01  30  0 

58  24  48 


P.  L. 

of  , 

Di»r. 


3143 
3117 
3497 

3391 
9358 
3419 

3465 
3393 
3518 

3586 
3333 
9699 
3613 
3697 

3737 
3463 
3817 
3960 
3966 

3871 
3596 
3954 
2787 
3776 
3393 
3669 

3008 
8724 
3089 
3912 
3811 
3647 

3139 
3837 
3209 
3027 
3979 
3i)61 
8758 

3332 
39:ii 

3311 
3125 
3735 


P.  L. 

XVIlIh. 

of 

Diff. 

_  O          /        II 

83  23  20 

3138 

47  27    0 

3103 

25    9    7 

3494 

32    3  31 

3397 

78  11    18 

9271 

94  21  44 

3436 

45  40  52 

3479 

04     8  4J 

3415 

80  45  5(» 

9537 

59  10  55 

3603 

34  57  48 

3348 

28  19  5^3 

371] 

50  40  21 

3648 

07  30  47 

3725 

72  10  39 

9745 

48  45  40 

3479 

41     2  10 

3834 

38    4  37 

3045 

55    7  49 

3009 

84  44  57 

3889 

02    8  29 

3613 

53  21  50 

9973 

29  44  53 

3803 

27    0  17 

3948 

43  30  23 

3465 

83  27  23 

3686 

90  55  12 

3034 

75    7  24 

3739 

65  18  26 

3105 

42  10  35 

3938 

70  42  32 

2829 

101  39  25 

3663 

108  44  10 

3143 

87  45    8 

3849 

70  54  22 

3333 

54   15  52 

3C41 

49  43  55 

39.15 

58  22  58 

8980 

88  47  59 

2770 

120  15   11 

3244 

100     5  11 

3942 

88   12  50 

3323 

00    3  45 

3136 

59  40  58 

3717 

XX1»»- 


85  13  36 
49  18  1 
23  27  45 

33  47  10 
70  24  30 
92  38  47 

47  28  35 
02  25  30 
79  5  34 

GO  49  46 
36  42  37 
•<9  56  18 

49  2  31 
m    0  40 

73  46  19 

50  27  23 
42  36  0 
36  35  20 

53  37  47 

86  17  30 
63  47  7 

54  52  38 
31  19  17 
25  47  46 

42  15  20 
81  50  24 

98  24  55 
76  43  12 
06  40  30 

43  42  18 
09    8  42 

100     1  54 

no  II  27 

69  18  32 

78  20    4 

55  45  14 
50  50  3!) 
50  52  20 

87  12  52 


121  40  28 

101  JO  37 

89  36  42 

67  31   II 

60  57  37 


P.L. 

of 

Diff. 


9115 
9090 
9494 


9404 
9985  ' 
9436  ' 

9493 
9438  , 
9556 

I 
9631 

9364  I 

9735 

3686  i 

9755 

9763 
9495 
3851 
3117 
3054 

\ 
9906  I 

3639 

3989 

9819  I 

4149 ; 

3544 
3704 

3039 
3753 
3131 
3943 
3847 
3676 

3157 
3863 
3336 
9055 
3897 
3000 
2783 

3356 
3959 
3339 
3146 
3703 


196 


NOVEMBER,   1888. 


XV. 


GREENV^IOH  MEAN  TIME. 

1 

LUNAR  DISTANCES, 

• 

Day  of  the 
Mouth. 

Name  and  Direction 
of  Ol»j<»ct. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IX>' 

P.L. 
of 

Diff. 

■^ 

0           /         /# 

O            /          It 

O           /         // 

O           f         /( 

12 

a  Arietis 

et. 

55  22    7 

3091 

53  52  20 

3049 

52  22  59 

9063 

50  54    4 

3086  ' 

Aldebnran 

E. 

85  38    2 

S795 

84    3  28 

Q807 

82  29    9 

9818 

80  55    5 

9899 

13 

Sun 

W^. 

123    5  31 

3-267 

124  30  21 

3277 

125  54  ,59 

3968 

127  19  25 

1 
3298 

Venus 

W. 

91     0  1(1 

3343 

92  23  38 

3353 

93  4()  48 

3364 

95    9  46 

3373 

Mars 

W. 

(i8  58  ^5 

3156 

70  25  ^7 

3166 

71  .52  17 

3176 

73  18  .55 

3186 

a  Aqnilse 

W. 

62  14   12 

3688 

63  31   12 

3676 

64  48  25 

3665 

66    5  49 

seiso 

a  Arietis 

E. 

43  36  43 

3QI4 

42  10  50 

3343 

40  45  32 

3975 

39  20  51 

3309 

Alclebnnin 

E. 

73    8  12 

2860 

71  35  28 

3890 

70    2  56 

9900 

68  30  37 

2909 

14 

Vends 

W. 

102     1  58 

3417 

103  23  55 

3435 

104  45  43 

3439 

106    7  23 

3440 

Mars 

VV. 

80  29  25 

3327 

81  55    2 

3v>,T5 

83  20  30 

3343 

84  45  49 

3249 

cr  AqiiilsB 

VV. 

72  34  54 

3636 

73  53    0 

3633 

75  11   10 

3630 

76  29  23 

3619 

Fom  Ihant 

W. 

•37  28  16 

3564 

38  47  30 

3531 

40    7  20 

3509 

41  27  42 

3477  ■ 

Al^ebaraii 

E. 

60  51  41 

3949 

59  20  24 

3956 

,57  49  16 

9969 

.56  ]8  16 

9969 

1 

15 

Mars 

W^. 

91  50  27 

328] 

93  15     1 

3386 

94  39  29 

3391 

96    3  51 

1 
3396  ' 

a  Aqiiilce 

W. 

83    0  37 

3631 

84   18  49 

3623 

85  37     0 

3634 

86  55    8 

3627 

Fomalhnut 

W. 

48  15  32 

3389 

49  38     1 

3377 

51     0  44 

3366 

.52  23  39 

33,->7  , 

a  Pegosi 

W. 

36  21   10 

4287 

37  28  15 

4205 

38  36  36 

4134 

39  46    5 

4070 

Aldci)amii 

E. 

48  45  18 

3000 

47  15     5 

3005 

45  44  ,58 

3010 

44  14  .58 

3015 

Pollux 

E. 

92  58  42 

3036 

91  29     1 

3031 

89  ,59  27 

3036 

88  29  59 

3041 

IG 

Fomalhaiit 

W. 

59  20  38 

3323 

60  44  23 

3318 

62    8  14 

3313 

6.3  32  11 

1 
1 

3308 

a  Pegnsi 

VV. 

45  47  21 

3833 

47     1  50 

3798 

48  16  ,54 

3767 

49  32  31 

37.'% 

Aldebanin 

E. 

36  46  26 

3038 

35  17    0 

3043 

33  47  40 

3046 

32  18  24 

3050 

Pollux 

E. 

81     4    3 

3063 

79  35    7 

3066 

78    6  16 

3070 

76  37  30 

3073 

Saturn 

E. 

108  51  45 

3043 

107  22  24 

3046 

105  53    8 

3049 

104  23  56 

3059  ' 

17 

Fomalhaiit 

W. 

70  32  54 

3395 

71  57  11 

3993 

73  21  31 

3299 

74  45  ,52 

3990 

a  Pegasi 

W. 

55  .57  18 

3629 

57  15  21 

3612 

58  33  42 

3597 

.59  52  20 

3583 

Pollux 

E. 

69  14  40 

3090 

67  46  18 

.3093 

66  17  59 

3095 

64  49  43 

3098 

Saturn 

E. 

96  58  47 

.3065 

95  29  55 

3067 

94     1     5 

3069 

92  32  17 

3071 

Regiiliis 

E. 

105    0  2() 

3059 

103  31  26 

3061 

102    2  29 

3063 

100  ;«  34 

3065 

18 

Fomalhaut 

VV. 

81  48     1 

3385 

83  12  30 

3385 

84  36  .59 

3284 

86     1  29 

3264 

a  Pegasi 

VV. 

66  28  55 

13538 

67  48  48 

3519 

69    8  51 

3511 

70  29    3 

3504 

Pollux 

E. 

57  29  14 

3111 

.56     1    18 

3113 

54  33  24 

3115 

.53    5  33 

3118  \ 

Saturn 

E. 

85     8  48 

.3077 

83  40  10 

3078 

82  11  .34 

3079 

80  42  .59 

3079 

licgulub 

E. 

93    9  29 

3073 

91  40  45 

3073 

90  12    2 

3073 

88  43  19 

3073 

19 

Foimilhaiit 

W. 

93    3  5!> 

3385 

94  28  28 

3385 

95  .52  .57 

3280 

97  17  25 

3386 

1 

a  Pegnsi 

VV. 

77  11  ,53 

3474 

78  32  46 

3471 

7i)  .53  43 

3466 

81   14  45 

3463 

a  Arietis 

VV. 

33  38  10 

3578 

34  .57     8 

3543 

.3()  16  46 

3509 

37  37     0 

3480 

Pollux 

E. 

45  47     3 

3131 

44  19  31 

3133 

42  52    2 

3136 

41  24  .36 

3139 

1 

Sat CRN 

E. 

73  20    7 

3079 

71  51  32 

3079 

70  22  57 

3078 

6S  ,54  21 

3078 

Reguliis 

E. 

81    19  55 

3074 

79  51   14 

3074 

78  22  33 

3073 

76  ,53  51 

3073 

;  20 

a  Arieiis 

VV. 

44  25  24 

3370 

45  48  15 

.3.353 

47  11  26 

a337 

48  34  55 

3323 

Pollux 

E. 

34     8  37 

3163 

32  41  43 

3169 

31    14  .57 

3177 

29  48  20 

3185 

Saturn 

E. 

61  31     4 

3071 

60    2  19 

3069 

58  33  32 

3067 

57    4  42 

3065 

ReguluB 

E. 

69  30    6 

3067 

68     1   16 

3065 

Cy()  32  24 

3064 

65    3  30 

3069 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


I 


« 


u 


12 


]:i 


14 


17 


18 


15 


Namtt  aud  Direction 
of  Object. 


a  Arietis  E  . 

Aldeburan  E . 

Sun  W. 

Venus  W. 

Mars  VV. 

a  Aqnilit*  W. 

a  Arietis  K  . 

AldebnrHii  E  . 

Venus  W. 

Mars  VV. 

otAqiiilii;  W. 

Fomnlhaut  W. 

Aide bii rail  E  . 

Mars  VV. 

a  Aqiiilw  VV. 

Foinulhniit  VV. 

o  Pef^asi  W. 

Aldebaran  E  . 

Pollux  E . 

Fomalhaiit  VV. 

a  Pegasi  W. 

Aldebaran  E  . 

Pollux  E . 

Saturn  E . 

Fomalhaiit  W. 

a  Pegusi  W. 

Pollux  E . 

Saturn  E . 

Regulus  E . 

Fomnlhaiit  VV. 

ce  Pega^i  W. 

Pollux  E . 

Saturn  E . 

Regulus  E  . 


19  I  Fomalhaut  VV. 
!  aPegasi  W. 

a  Arietis  W. 

Pollux  E . 

Saturn  E . 

Regulus  E . 

20  a  Arietis  VV. 
Pollux  E . 
Satur.'v  E  . 
Regulus  E . 


16 


Midiiiglit. 


1 


49  25  37 
79  21  15 

1-28  4:3  39 

96  32  33 

74  45  21 
(57  23  23 
37  56  50 
6(J  58  29 

107  28  54 
8G  II  0 
77  47  37 
42  48  32 

54  47  24 

97  28  7 
88  13  13 
53  46  45 
40  56  36 
42  45  4 
87  0  37 

64  56  13 

50  48  38 
30  49  13 

75  8  48 
102  54  47 

76  10  15 
61  11  13 
63  21  31 
91  3  32 
99  4  41 

87  25  59 
71  49  23 

51  37  45 
79  14  24 
S7  14  37 

98  41  5.3 
82  35  51 
3d  57  47 
39  .57  14 
67  25  44 
75  25  9 

49  58  40 
28  21  53 

55  35  .10 
Gi  31  34 


P.L. 

of 

Ditr. 


3109 
9840 

3308 
3383 
3194 
3648 
3346 
2917 

3447 
3256 
3618 
34M 
3976 

3300 
3631 
3348 
4013 
3030 
3046 

3306 
3711 
3054 
3077 
3055 

3Q88 
a'iVO 
3i0I 
3073 
3067 

3->84 
3497 
3130 
3079 
3074 

3097 
34.W 
34.')  I 
3143 
3077 
.'K)73 

3309 
.Ml  96 
.306o 
3()60 


xvi>. 


O     I        ti 

47  57  38 
77  47  39 


130 
97 
7() 


7 

55 

11 

41 

36  .33  3> 
()5  26  32 


41 

10 

37 

6 


108  50  17 
87  36  3 
79  5  52 
44  9  46 
53  16  41 


98 
89 
55 
42 
41 


52 
31 

10 

8 

15 


18 

14 

1 

4 

16 


85  31  21 

m  20  18 

52  5  13 

29  20  7 

73  40  10 

101  25  42 

77  34  40 
(i2  30  20 
61  53  22 
89  34  49 
97  35  51 

88  50  2<) 
73  9  .50 
50  10  0 
77  45  49 
85  4.5  .54) 

100  6  20 
83  57  I 
40  19  3 
38  2:»  .57 
()5  .57  G 
73  5(»  25 


51 
51 


2>  4! 

5."i  3> 
6  55 
5  35 


r.  L. 

of 


XV111»*. 


3133 
3851 

3318 
3393 
3303 
3641 
3387 
3935 

3454 
3363 
3617 
3436 
3983 

3306 
3635 
3340 
3959 
3035 
3050 

3303 
3688 
3057 
3080 
3057 

3-288 
:fi58 
3103 
3073 
3068 

3284 
34'JO 
31-23 
.3080 
3075 

:W88 

3i;io 

3I4'5 
3070 

:jo7i 
:n)j6 


0         1       /' 

46  30    9 

dl58 

76  14   17 

3861 

131  31  32 

3337 

99  17  3(J 

3400 

77  37  43 

3311 

(»9  58  5() 

3635 

35  11     1 

3431 

()3  54  45 

3933 

110  11  32 

89  0  58 
80  24  8 
45  31  22 
51  46    6 

100  16  23 

90  49  10 
56  .33  26 
43  20  24 
39  45  31 
84  2  10 

67  44  27 
53  22  13 
27  51  5 
72  II  36 

99  56  40 

78  59  6 

(«  4!)  40 

()0  25  16 

88  6  7 

9(J  7  2 

90  14  59 
74  30  25 
48  42  18 
76  17 
84  17 


15 


16 


101  30  45 
85  18  15 
41  40  46 
37  2  45 
64  28  27 
72  27  40 


52  4(5  .57  I 
25  *>>   10 
52  37  ,5(5 
(iO  :w  32 


P.L. 

of 

DIff. 


XXlh 


3461 
3969 
3618 
3418 
S988 

3311 
3640 
3333 
3913 
3099 
3054 

3300 
3667 
30C1 
3083 
3060 

3987 
3547 
3105 
3075 
3069 

3-284 
3485 
31125 
3080 
3075 

3'2S9 
34f>;j 
3408 
Sl.Vi 

:j«7  I 

3070 

3383 
3334 
3057 
3054 


// 


45  3  10 

74  41     8 

132  ,55  12 

100  .39  ,52 

79  3  39 
71    16  52 

;«  49  20 

62  23    8 

111  32  40 

90  25  4(5 

81  42  23 

46  ,53  18 
.50  15  38 

101  40  22 
92  7  1 
.57  56  59 
44  33  31 
38  15  57 

82  :33    4 

69  8  39 
54  39  35 
26  22    8 

70  43  6 
98  27  42 

80  2:3  33 
65  9  12 
.58  .57  13 
8(5  37  27 
94  .38  J  5 

91  39  29 

75  51     6 

47  14  39 
74  48  41 

82  48  36 

102  .55  9 
86  .3!)  32 
43  2  54 
35  35  38 
(52  59  46 
70  ,58  54 

.54  II  28 

24  3  .59 

51  8  .54 

.59  7  26 


P.L. 

of 
DIff. 


3165 
9871 

3336 
3409 
3930 
36.30 
3481 
9941 

3467 
3975 
3619 
3403 
9994 

3315 
3646 
3398 
3870 
3034 
3058 

3997 
3648 
3065 
3067 
3063 

3386 
3537 
3109 
3076 
3070 

3984 
3480 
3138 
3080 
3074 

3390 
3450 
33^ 
3157 
3073 

:nm 

3371 
3343 
3054 
3051 
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XVII 


GREENWICH  MEAN  TIME. 


LUNAlt  DISTANCES. 


21 


22 


23 


24 


25 


2(J 


27 


Name  and  Diroction 
of  Oljeot. 


« Arietis  W. 

Aldeb.'irnii  VV. 

Saturn  E  . 

Regulus  E  . 

a  Arietit*  VV. 

AMelMiraii  W. 

Saturn  E . 

Reguliis  E . 

8|)ica  E . 

ot  Arieti»  VV. 

Aldebai'uii  VV. 

Regiihis  E  . 

Spica  E . 

Sun  E  . 

Aldebnnui  VV. 

Si)icti  E  . 

Sun  E  . 

Aldebaraii  VV. 

Pollux  VV. 

Spica  E  . 

Sun  E  . 

Aldeburan  VV. 

Pollux  VV. 

Spica   -  E  . 

Sun  E  . 

Aidebaraii  W. 


Pollux 

VV. 

Saturn 

VV. 

Regulus 

vv. 

Spica 

E. 

Sun 

E. 

28 

Pollux 

VV. 

Saturn 

VV. 

i  Regnliis 

VV. 

Sun 

E. 

29  Pollux 
Saturn 
Re;;ulu8 

Sun 

30  Pollux 
Saturn 
Regulus 
Sun 


VV. 
VV. 

vv. 

w. 
vv. 
vv. 

E. 


P.  L. 

Noon. 

of 

1)1  or. 

o           »        /  ■ 

55  36  13 

3360 

22  40  43 

3057 

41)  31)  48 

3051 

57  38  1(> 

3048 

G7     1  31 

318^2 

34  30    5 

3013 

37  44    8 

3015 

45  42  10 

3014 

99  :38  58 

3041 

78  38  ,53 

3107 

40  39  31 

2957 

:«  31)  42 

3967 

87  40  19 

S986 

127    3  2() 

3347 

58  53  48 

9881 

75  31  20 

3915 

115  51  38 

3363 

7 1  22  33 

8784 

27  50    6. 

3915 

03    8  53 

38:25 

104  25    3 

3155 

84     9  47 

3667 

40  20  21 

8735 

50  29  58 

3734 

92  39  51 

3037 

97  19  23 

2533 

5.3  20     1 

2577 

25    2  41 

3541 

17  18  29 

3577 

37  33  10 

362y 

80  32  13 

288-.J 

00  48  10 

3433 

38  3(>  59 

9:j9;j 

30  48  47 

2404 

(i7  59    2 

2738 

80  45     1 

2276 

52  39  20 

2248 

44  49  35 

8254 

54  58  39 

2577 

95     9  11 

2148 

()7    8  59 

2120 

59  18  18 

3134 

41  32    0 

3445 

nil* 


57 


// 


1  II 
24  9  45 

48  10  ;i8 
50  9  3 

(58  28  2 
3(>  6  2 
30  14  14 
44  12  21 

98  9  30 

80  6  54 
48  10  38 
32  8  48 
80  9  49 
125  40  9 

(;0  20  31 

73  59  20 

114  26  42 

72  57  22 
29  22  0 
01  34  58 

102  58  0 

85  47  1 1 
41  50  15 
48  53  50 
91  10  12 

98  59  50 
54  59  28 
26  42  57 
18  57  55 
35  54  54 
78  59  31 

08  31  13 
40  20  44 
32  32  1() 
00  22  59 


82  31  36 
54  2()  3() 
46  30  42 
5:3  19  13 


P.  L. 

or 

Diir. 


9(> 
03 
01 
39 


5S 


57 

59  28 

8  41 

49  30 


3250 
3053 
3047 
3044 

3173 
3007 
3010 
3009 
3035 

3097 
8948 
8960 
3978 
33J8 

3870 
3905 
3349 

2771 

3889 
2814 
3140 

2053 
3714 
3711 

3009 

3.516 
3557 
3522 
2552 
26i0 
2y63 

3403 
8:J74 
8384 
3708 

2259 
2231 
22:)7 
2559 

8134 

2105 
2109 

24:n 


VJii. 


P.  L. 

ot 
Diff. 


58  26  21 
25  38  54 

46  41  23 
54  39  45 

09  54  45 

37  30  () 
34  44   14 

42  42  20 
96  40    7 

81  35    7 

49  41  56 
30  37  45 
84  39    9 

124  10  41 

01  59  28 

72  27    7 

113     1  31 

74  32  28 

30  54  39 

00    0  48 

lOl  30  39 

87  24  50 

43  32  3(i 

47  17  25 
89  40  1 1 

100  40  41 

50  :Jf)  22 
28  2.3  39 
20  37  5() 
34  10  26 
77  26  25 

70  14  43 
42  4  56 
34  16  14 

64  46  30 

84  18  36 
56  14  17 

48  24   15 

51  39  22 

98  49  5 
70  50  19 
()2  59  20 

38  0  40 


3939 
3047 
30-l.i 
3041 

3163 
3001 
3005 
3004 
3029 

3088 
2939 
2953 
2970 
3387 

8859 
8894 
3837 

275(i 
8865 
8801 
3135 

8635 
3694 
8699 
8998 

8498 
3538 
3504 
2528 
8611 
3844 

8085 
2356 
2364 
8689 

8341 
8314 
3319 
8541 

3130 
3093 
8096 
3419 


Kb- 


0           f         l> 

59  51  44 
27    8    9 
45  12     4 
53  10  23 

71  21  39 
39    6  18 
:«  14    7 
41    12  12 
95  10  30 

a3  3  31 

51    13  25 

21)    0  33 

ai    8  19 

122  5:3     1 

63  32  40 

70  54  40 

111  36    6 

76    7  53 

32  27  43 

58  26  21 

100    3    0 

89    3    3 
45    9  24 
45  40  44 

88    9  48 

102  21  57 
58  19  43 
:30    4  47 
22  18  30 
32  37  46 
75  52  54 

71  58  39 
43  49  34 
3()    0  40 
(1.3    9  35 

80    6    2 
.58    2  23 
.50  12  14 
49  59    6 

100  39  a3 
72  41  30 
04  50  32 

30  23  32 


P.L. 

of 

i)iff. 


3830 
3041 
3039 
3037 

3154 
3993 
2998 
3998 
3033 

3078 
3931 
8946 
8963 
3317 

8847 
8883 
3395 

9743 
8841 
9788 
3110 

9616 
9675 
9687 
2974 

8481 
8519 
9465 
3506 
9604 
3835 

8366 
2X17 
9B46 
9670 

9295 
9198 
9303 
9594 

9108 
9079 
90S3 
9406 
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GEEENWIOH  MEAN  TIME. 


LUNAK  DISTANCES. 


9 
5.- 

P.L. 

P.L. 

P.L. 

! 

1 

P.L. 

Day  of 

NAraeand  Direction 
of  Object. 

Midnight. 

of 
Dlff. 

XVh. 

of 

Diff. 

XVIUh 

of 
Diflf. 

i      XXIh- 

i 

of 

Dinr. 

21 

a  Arietis 

W. 

Gl  17  18 

3220 

O          in 

62  43    4 

3309 

0         /       // 

64    9    2 

•  3300 

1           0         /       /' 

65  35  1 1 

3191 

Aldeburnii 

W. 

28  37  31 

3036 

30    6  59 

3030 

31  36  34 

3095 

33    6  16 

3019 

Saturn 

E. 

43  42  40 

3035 

42  13  M 

3030 

40  43  36 

3026 

39  13  55 

3031 

Regulus 

E. 

51  40  SC) 

3033 

50  11  24 

3029 

48  41  47 

3024 

47  12    4 

3030 

22 

a  Arietis 

W. 

72  48  43 

3144 

74   15  59 

3135 

75  43  26 

3126 

77  11     4 

3117 

Aldebaran 

W. 

40  36  39 

39^7 

42    7    8 

9980 

43  37  46 

3973 

45    8  34 

3965 

Saturn 

E. 

31  43  52 

3993 

30  13  30 

3985 

28  42  59 

3979 

27  12  20 

3973 

Regulus 

E. 

39  41  57 

9993 

38  11  35 

3986 

36  41     5 

3981 

35  10  28 

2973 

1 

Spica 

E. 

93  40  45 

3016 

92  10  52 

3009 

90  40  50 

9001 

89  10  39 

9994 

1 
2J 

a  Arietis 

W. 

84  32    7 

3069 

86    0  55 

3058 

87  29  56 

3048 

88  59    9 

3038 

Aldebaran 

W. 

52  45    5 

3921 

54   16  57 

3919 

55  49     1 

3901 

!    57  21   18 

9891 

Regulus 

E. 

27  35  13 

3939 

2()    3  44 

9933 

24  32    6 

9995 

23    0  19 

9919 

Spica 

E. 

81  37  18 

3953 

80    6    6 

3944 

78  34  43 

3935 

77    3    8 

9994 

Sun 

E. 

121  29    9 

3306 

120    5    5 

3296 

118  40  49 

3985 

117  16  20 

3974 

24 

Aldebaran 

W. 

65    6    7 

3835 

m  39  49 

3833 

68  13  47 

9810 

69  48    2 

9798 

Spica 

E. 

69  22    0 

3873 

67  49    6 

3861 

66  15  57 

9849^ 

61  42  33 

9837 

Sun 

E. 

110  10  26 

3311 

108  44  30 

3198 

• 

107  18  18 

3183 

105  51  49 
82  32  43 

3109 

25 

Aldebaran 

W. 

77  43  ;3f> 

2729 

79  19  38 

3713 

80  56    0 

9698 

9689 

Pollux 

W. 

34     1   18 

3818 

35  35  22 

9797 

37    9  54 

2775 

38  44  54 

9755 

Spica 

E. 

56  51  38 

3775 

55  16  :}8 

3763 

53  41  22 

9750 

52    5  49 

9rJ7 

Sun 

E. 

98  35    2 

3093 

97     6  44 

3078 

95  38    6 

3060 

94     9    9 

3044 

26 

Aldebaran 

W. 

90  41  33 

3603 

92  20  25 

3585 

93  59  41 

9568 

95  39  20 

3551 

Pollux 

W. 

46  46  38 

2655 

48  24  19 

3635 

50    2  26 

9615 

51  41     0 

S596 

Spica 

E. 

44    3  46 

9674 

42  26  31 

9661 

40  48  59 

9650 

39  11  12 

9639 

Sun 

E. 

86  39    3 

2956 

85     7  55 

• 

3939 

83  36  25 

3930 

82    4  31 

9901 

27 

Aldebaran 

W. 

104    3  37 

246-.2 

105  45  43 

3445 

107  28  14 

3426 

109  11   11 

9408 

Pollux 

W. 

60    0  30 

2499 

(il  41  44 

3480 

m  23  25 

9460 

65    5  34 

9441 

Saturn 

w. 

31  46  21 

2467 

33  28  21 

2448 

35  10  47 

2429 

36  53  40 

3411 

Regulus 

w. 

23  59  35 

2485 

25  41     9 

2464 

27  23  13 

9443 

29     5  46 

9434 

Spica 

E  . 

30  58  57 

2600 

2<)  20    2 

3598 

27  41     4 

2598 

26    2    6 

9609 

Sun 

E. 

74   18  58 

2805 

72  44  37 

3786 

71     9  51 

2766 

m  34  39 

2747 

28 

Pollux 

W. 

73  43    2 

3348 

75  27  52 

%m 

77  13    9 

2311 

78  58  52 

9994 

. 

Saturn 

W. 

45  34  39 

2320 

47  20  10 

2:102 

49    6    7 

9284 

.50  52  30 

9366 

. 

Regulus 

W. 

37  45  33 

2327 

39  30  5.3 

2309 

41   16  40 

3290 

43    2  54 

9979 

t 

Sun 

E. 

61  32  15 

2651 

59  54  2<) 

2632 

58  16  18 

3613 

56  37  41 

9595 

1 
29 

Pollux 

W. 

87  5.3  52 

3209 

89  42    6 

2192 

91  30  45 

2177 

93  19  47 

2163 

i 
1 

Saturn 

W. 

59  50  54 

3181 

61  39  50 

2165 

6.3  29  10 

2150 

65  18  53 

3135 

1 

Regulus 

W. 

52    0  38 

3186 

53  49  27 

2170 

55  38  40 

2154 

57  28  17 

2138 

Sun 

E. 

48  18  26 

2507 

46  37  23 

2491 

44  55  57 

2475 

■ 

43  14     9 

3460 

30 

Pollux 

VV. 

102  30  20 

2090 

101  21    26 

00S4 

I0()   12  50 

2073 

108    4  30 

206:i 

Saturn 

W. 

74  33    2 

2066 

7()  -M  5-1 

•J<).'.3 

78   17     5 

2043 

80    9  34 

2033 

Regulus 

W. 

()6  4 1  58 

2070 

m  33  44 

2057 

70  25  49 

2046 

72  18  12 

2035 

Sun 

E. 

34  40    () 

2395 

3 >  56  24 

2.384 

31    12  26 

2374 

29  28  14 

2366 
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1. 


AT  GREENWICH  APPARENT  NOON. 


• 

m 

5 

<> 

a 

9 

^ 

s 

9 

J3 

J3 

Sm 

«M 

O 

o 

^^ 

>i 

« 

ce 

P 

1 

Sat. 

sew. 

2 

Mon. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat. 

8 

SUN, 

9 

Mon. 

10 

'I'ues. 

11 

Wed. 

12 

Tliur. 

13 

Frid. 

14 

Sat. 

.15 

SUN, 

16 

Mon. 

17 

Tues. 

18 

Wed. 

19 

Tliur. 

20 

Frid. 

21 

Sat. 

22 

SUN. 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

SUN 

30 

Mon. 

31 

Tues. 

32 

THE  SUN'S 


Apparent 
Right  Ascension. 


1i      m       8 

16  32  29-06 

16  36  49.13 
16  41  9.82 

16  45  31.09 

16  49  52.92 

16  54  15.27 

16  58  38.10 

17  3  1.40 
17  7  25.14 

17  11  49.27 

17  16  13.77 

17  20  38.61 

17  25  3.76 

17  29  29.20 

17  33  54.88 

17  38  20.77 

17  42  46.84 

17  47  13.08 

17  51  39.45 

17  56  5.91 

18  0  32.44 

18  4  59.02 

18  9  25.61 

18  13  52.17 

18  18  18.67 

18  22  45.08 

18  27  11.37 

18  31  37.50 
18  36  3.43 

18  40  29.13 

18  44  54.57 

18  49  19.71 


Diff.  for 
I  Hour. 


8 

0.82-2 
0.848 
0.873 

0.897 
0.920 
0.941 

0.961 
0.980 
0.997 

I.0I3 
I.C28 
1.041 

1.053 
1.064 
1.074 

1 .082 
1.090 
1.096 

l.IOl 
1.104 
1.107 

1.108 
1.108 
1.106 

1.103 
1.098 
1.092 

1.085 
1.076 
1.066 
1.054 

1.040 


Apparent 
Declination. 


/» 


vS.21  55  43.0 

22  4  32.4 

22  12  56.3 

22  20  54.3 

22  28  26.2 

22  35  31.8 

22  42  10.8 

22  48  22  9 

22  54     8.1 

22  59  26.0 

23  4  16.5 
23  8  39.5 

23  12  34.8 

23  16     2.3 

23  19     1.8 

23  21  33.4 

23  23  36.9 

23  25  12.2 

23  26  19.3 

23  26  58.1 

23  27     8.7 

23  26  51.1 

23  26     5.1 

23  24  50.8 

23  23     8.3 

23  20  57.6 

23  18  18.7 

23  15  11.8 

23  11  36.9 

23  7  34,1 

23  3     3.5 

S.22  58     5.2 


Diff.  for 
1  Hour. 


-22.58 
21.52 
20.45 

-19.37 
16.29 
17.19 

-16.08 
1 4 .9(i 
13.83 

-12.68 
11.53 
10.38 

-  9.23 
8.07 
6.91 

-  5.74 
4.57 
3.38 

-  2.21 

-  1.03 
+  0.15 

+  1.33 
2.50 
3.68 

+  4.85 
6.03 
7.20 

+  8.37 

9.53 

10.69 

11.85 

+  13.00 


Seiui- 
diameter. 


6 
6 
6 


16  08 
16.22 
16.36 


6  16.50 

6  16.63 

6  16.76 

6  16.89 

6  17.01 

6  17.13 

6  17.25 

6  17.36 

6  17.47 

6  17.57 

6  17.67 

6  17.76 

6  17.84 

6  17.92 

6  17.99 

6  18.06 

6  18.12 

6  18.17 

6  18.22 

6  18.26 

6  18.29 

6  18.32 

6  18.35 

6  18.37 

6  18.38 

6  18.39 

6  18.40 

6  18.40 


Sidereal 

Time  of 

Si'iui- 

(Uametei 
Pasbing 

Meridian. 


70.36 
70.44 
70.52 

70.59 
70.67 
70.74 

70.81 
70.87 
70  93 

70.99 
71.04 
71.09 

71.13 
71.17 
7 1 .20 

71.23 
71.25 
71.27 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.26 
71.24 

71.21 
71.18 
71.15 
71.11 


16  18.40    71.06 


Eq nation  of 
Tiroo, 

to  be 
Siiblracied 

from 


A  dded  to 

Appart-nt 

Time. 


ni        H 

10  34.44 

10   1099 

9  46.93 

9  22.28 
8  57.07 
8  31.35 

8  5.15 
7  38.48 
7    11.37 

6  43.87 
6  16.01 
5  47.81 

5  19.29 
4  50.49 
4  21.45 

3  52.20 
3  22.76 
2  53.16 

2  23.43 
1  53.61 
1  23.72 

0  53  78 
0  23.82 


0  6.10 

0  35.96 

1  5.73 

1  35.38 

2  4.87 

2  34.16 

3  3.22 

3  32.02 

4  0.52 


Diff.  f»i 
1  Hour. 


O.iMU 

O'.y.H) 

I.ON 

1 .03.S 
l.0<>l 
1 .08-2 

l.lOi 
1. 121 
1.138 

1.1.^4 
1.16.) 

I.IHi 

1.194 
1 .20.^) 
1.215 

1 .223 
1.230 
1.236 

1.211 
1  244 
1.247 

1.218 
1.248 
1.246 

1.243 
1 .238 
1 .2:)2 

1 .225 
1.216 
1 .206 
1.194 

1.180 


NOTH. — The  mean  time  of  semidiameter  passing  may  be  found  by  aubtracting  O'.IO  from  the  sidereal  time. 

The  Bigji  —  predxed  to  the  hourly  change  of  doclinatlon  indicates  that  south  declinations  are  inoreaslng : 
tho   sign  +  indicatea  that  sonth  declinations  arc  decroaaing. 
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AT  GREENWICH  MEAN  NOON. 


1 

« 
O 


Sat. 

SUN. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tiies. 

Wed. 

Thur. 
,  Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

,  Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

1  ues. 
Wed. 
Thur. 


g 

o 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 


Frid.  28 

Sat.  29 

SUN.  30 

Mon.  31 


Tues. 


THE  SUN'S 


Apparent 
Bight  AsceuBion. 


li      m        8 

16  32  30.97 

16  36  50.98 

16  41  11.59 

16  45  32.79 

16  49  54.55 

16  54  16.82 

16  58  39.58 

17  3  2.80 
17  7  26.46 

17  11  50.51 

17  16  14.93 

17  20  39.68 

17  25  4.75 

17  29  30.09 

17  33  55.68 

17  38  21.48 

17  42  47.46 

17  47  13.61 

17  51  39.89 

17  56  6.26 

18  0  32.70 

18     4  59.19 

18     9  25.69 

18  13  52.16 

18  18  18.57 

18  22  44.88 

18  27  11.08 

18  31  37.12 

18  36  2.96 

18  40  28.57 

18  44  53.92 


Diff.  fui 
1  Hour. 


0.8-20 
0.810 
0.870 

0.81)4 

0.917 

.938 

.958 
.977 
.994 

.010 
.0*25 

.o:>8 

.050 
.061 
.071 

.079 
.080 
.09-2 

.097 
.100 
.103 

.104 
.104 
.10-2 

.099 
.004 
.088 

.081 
.07-2 
.06-2 
.050 


32      18  49   18.97     11.03(5 


Apparent 
Declination. 


n 


S.  21  55  47.0 
22  4  36.1 
22   12  59.6 

22  20  57.3 
22  28  28.9 
22  35  34.2 


Diff,  for 
1  Hour. 


8 

-•22.57 
'21.51 
20.44 

-19.30 

18.28 
17.18 


22  42   12.9    -1().07 
22  48  24.8      14.95 


22  54     9.7 

22  59  27.4 

23  4  17.7 
23     8  40.5 

23  12  35.6 
23  16  2.9 
23  19     2.3  i 

23  21  33.8 
23  23  37.2 
23  25  12.4 

23  26  19.4 
23  26  58.2 
23  27     8.8 

23  26  51.1 
23  26  5.1 
23  24  50.8 

23  23  8.4 
23  20  57.7 
23  18   18.9 

23  15  12.1 

23  11  37.3 

23  7  34.6 

23  3     4. 1 


13.8-2 

-12.07 
1 1 .52 
10.37 

-  9.22 
8.00 
C.90 

-  5,73 
4.50 
3.38 

-  2.21 

-  1.03 
+  0.15 

+  1.33 
2.50 
3.08 

+  4.85 
6.03 
7.20 

+  8.37 

9.53 

10.69 

11.84 


Equation  of 

Time, 

to  be 

A<1(lcd  to 


Subtractt)d 

from 
Mean  Time. 


m        8 

10  34.27 

10   10.82 

9  46.76 

9  22.12 
8  56.91 
8  31.20 

8  5.00 
7  38.34 
7   11.23 

6  43.74 

6  15.88 
5  47.69 

5  19.18 
4  50.39 
4  21.36 

3  52.12 
3  22.69 
2  53.10 

2  23.38 
1  53.57 
1  23.69 

0  53.76 
0  23.81 


S.  22  58     6.0    +12.99 


0  6.10 

0  35.95 

1  5.71 

1  35.35 

2  4.83 

2  34.11 

3  3.16 
3  31.95 

3  0.45 


Diff.  for 
1  Hour. 


8 

0.904 
0.990 
1.014 


.038 
.061 
.082 

.102 
.121 
.138 

.154 
.169 
.182 

.194 
.205 
.215 

.223 

.230 
.236 

.241 
.244 
.247 

.248 
.248 
.246 

.243 

.238 
.232 

.225 
.216 
.206 
.194 

.180 


Note. — The  semidiameter  for  mean  noon  may  bo  asfinmcd  the  same  as  that  for  apparent  noon. 

The  eign  —  prefixed  to  the  hourly  chani^o  of  declination  indicatoB  that  south  dot  linations 
are  inoreoaing;  the  sign  +  indicates  tha.t  south  declinations  »ro  decreasing. 


Sidereal 

Time, 

or 

Ui^ht  AscenHJou 

of 

Moan  Sun. 


h      ni       8 

16  43  5.24 
16  47  I  1.80 
16  50  58.35 

16  54  54.91 

16  58  51.46 

17  2  48.02 

17  6  44.58 
17  10  41.14 
17  14  37.69 

17  18  34.25 
17  22  30.81 
17  26  27.37 

17  30  23.93 
17  34  20.49 
17  38  17.04 

17  42  13.60 
17  46  10.15 
17  50  6  71 

17  54     3.27 

17  57  59.83 

18  1   56.39 

18  5  52.95 
18  9  49.50 
18  13  46.06 

18  17  42.62 
18  21  39.18 
18  25  35.73 

18  29  32.29 
18  33  28.85 
18  37  25.41 
18  41  21.96 

18  45  18  52 


Diff.  for  1  Hour, 
+  9».fc!5(35. 
(Table  ni.) 
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III. 


AT  GREENWICH  MEAN  NOON 

THE  SUN'S 

JZ 

g 

• 

S 

« 

Si 

TJ 

of  the 
Radius  Veoior 

Mean  Time 

aUE  LONGITUDE. 

Cm 

O 

«M 

o 

Diff.  for 
1  Hour. 

LATITUDE. 

of  the 
Enrth. 

Diff.  for 
1  Hour. 

of 
Sidereal  Noon. 

1 

!    1 

Q 

7i 

V 

336 

249 

47  2216 

46  53.'3 

152.24 

-1-  a6i 

9.9936925 

-27.0 

h       m        B 

7   15  43.18 

!         2 

337 

250  48  17.1 

47  47.7 

152.29 

0.54 

9.9936285 

26.4 

7  11  47.27 

3 

338 

251 

49   12.8 

48  43.2 

152.34 

0.45 

9  9935658 

25.8 

7     7  51.36 

4 

339 

252 

50     9.5 

49  39.8 

1 52.38 

-f  0.34 

9.9935046 

-25.2 

7     3  55.45 

5 

340 

253 

51     7.2 

50  37.3 

152.42 

0.21 

9.9934447 

24.6 

6  59  59.54  : 

6 

341 

254 

52     5.8 

51  35.7 

152.45 

4-  0.08 

9.9933862 

24.0 

6  56     3.63 

7 

342 

255 

53     5.0 

52  34.8 

152.48 

-  0.05 

9.9933293 

-23.4 

6  52     7.72  '' 

H 

343 

256 

54     4.9 

53  34.6 

152.51 

0.17 

9.9932740 

22.7 

6  48  11.81  , 

9 

344 

257 

55     5.5 

54  35.0 

152.54 

0.29 

9.9932204 

21.9 

6  44   15.89 

10 

345 

258 

56     6.7 

55  36.0 

I52.5C 

-  0.39 

9.9931687 

-21.1 

6  40   19.98 

11 

346 

259 

57     8.4 

56  37.6 

152.58 

0.46 

9.9931191 

20.2 

6  36  24.07 

12 

347 

260 

58  10.6 

57  39.6 

1 52.60 

0.50 

9  9930716 

19.3 

6  32  28.16 

i:{ 

348 

261 

59  13.2 

58  42.0 

I52.(i2 

-  0.51 

9.9930265 

-18.3 

6  28  32.24 

14 

349 

262 

60   16.2 

59  44.8 

152.64 

0.49 

9  9929839 

17.2 

6  24  36.33 

15 

350 

264 

1   19.7 

0  48.1 

152.66 

0.44 

9.9929439 

16.1 

6  20  40.42 

16 

351 

265 

2  23  6 

1  51.8 

152.67 

-  0.36 

9.9929065 

-15.0 

6  16  44.51 

17 

352 

266 

3  28.0 

2  56.1 

1 52.69 

0.26 

9.9928718 

13.9 

6   12  48.59 

18 

353 

267 

4  32.9 

4     0.8 

152.71 

0.14 

9  9928399 

12.7 

6     8  52.68 

19 

351 

268 

5  38.3 

5     6.0 

152.73 

-  0.01 

9.9928108 

-11.6 

6     4  56.77 

20 

355 

269 

6  44.3 

6   11.8 

152.76 

+  0.12 

9.9927846 

10.4 

6     1     0.86 

21 

356 

270 

7  50.9 

7   18.3 

152.78 

0.25 

9.9927611 

9.3 

5  57     4.95 

22 

357 

271 

8  58.1 

8  25.3 

152.81 

H-  0.36 

9  9927403 

-8.1 

5  53     9.04 

23 

358 

272 

10     5.8 

9  32.8 

152.84 

0.47 

9.9927221 

7.0 

5  49   13.13 

24 

359 

273 

11    14  1 

10  40.9 

152.86 

0.55 

9.9927064 

6.0 

5  45  17.22 

25 

360 

274 

12  23.1 

11  49.7 

152.88 

+  0.61 

9.9926932 

-  5.0 

5  41  21.30 

26 

361 

275 

13  32.6 

12  59.0 

152.00 

0.64 

9  9926823 

4.1 

5  37  25.39 

27 

362 

276 

14  42.5 

14     8.8 

152.92 

0.63 

9.9926735 

3.2 

5  33  29.48 

28 

363 

277 

15  52.9 

15  19.1 

152.94 

+  0.60 

9.9926667 

-  2.4 

5  29  33.57  i 

29 

364 

278 

17     3.7 

16  29.7 

152.96 

0.54 

9.9926618 

1.6 

5  25  37.65 

30 

365 

279 

18   148 

17  40.6 

152.97 

0.45 

9  9926588 

0.9 

5  21  41.74  1 

31 

366 

280 

19  26.2 

18  51.8 

152.97 

0.34 

9.9926576 

-  0.2 

5  17  45.83  1 

1 

32 

367 

281 

20  37.7 

20     3.2 

152.98 

-f  0.22 

9.9926581 

+  0.5 

5  13  49.92  ! 

Not. 

fc.--Thc 

)  nambers  m  column 

X  COITOSpOUt 

I  to  the  tn 

lie  equiuox  of  tho  dato;  in  cohii 

nn  A',  t« 

Diff.  for  1  Hour. 
Oa  8296 

the 

mean  equinox  of  Ja 

nnary  (H.O. 

(Table  U.) 
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/ 

GREENWICH 

MEAN  TIME 

• 

THE  MOON'S 

c 
o 

6S 

Q 
1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midi)  i  gilt. 

N(M>1I. 

Diff.  for 
1  Hour. 

Midiii^lir. 

Diff.  for 
1  Hour. 

Meridian  of 
GrcMiDwich. 

Diff.  for 
1  Hour. 

Ill 
2.47 

Noon. 

16  38!9 

16  42.6 

60  59!3 

+r.';n 

6\  \i.o 

+o'.'95 

h       in 

22  55.9 

(1 

27.5 

2 

16  45.1 

16  46.2 

61  22.1 

+0.55 

61  26.2 

+0.13 

:   23  56.7 

2.59 

28.5 

3 

16  45.9 

16  44.2 

61  25.1 

-O.lil 

61    18.8 

-0.73 

6 

0.1 

4 

16  41.1 

16  36.8 

61     76 

-1.13 

60  51.8 

-1.49 

0  59.7 

2.67 

1.1 

5 

16  31.4 

\6  25.1 

60  31.9 

1. 80 

60     8.7 

2.04 

2     2.9 

2.60 

2.1 

6 

16   18.1 

16   10.5 

59  42.9 

2.*>3 

59   15.2 

2.36 

3     4.0 

2.47 

3.1 

7 

16     2.7 

15  54.7 

58  46  3 

-2.4  :i 

58  16.9 

-2.44 

4     1.3 

2.30 

4.1 

8 

15  46.7 

15  39.0 

57  47.7 

•^.'11 

57   19.2 

2.33 

4  54.3 

2.11 

5.1  1 

9 

15  31.5 

15  24  5 

56  51.9 

•i,-2l 

56  26.1 

2.07 

5  43.3 

1.96 

6.1 

10 

15  18.0 

15   12.0 

56     2. 1 

-1.92 

55  40  1 

-1.75 

6  29.0 

1.86 

7.1 

11 

15     6.6 

15     1.8 

55  20.2 

l.5() 

55     2.6 

1.37 

7   12.5 

1.78 

8.1 

12 

14  57.6 

14  54.0 

54  47.3 

1.18 

54  34.2 

1.00 

7  54.8 

* 

1.75 

9.1 

13 

14  51.0 

14  48.6 

54  23.2 

-o.m 

54   14.4 

-0.65 

8  36.8 

L77 

10.1 

14 

14  46.8 

14  45.5 

54     7.6 

0.48 

54     2.8 

0.33 

9   19.4 

1.80 

11;1 

15 

14  44.6 

14  44.3 

53  59.7 

-0.19 

53  58.3 

-0.05 

10     3.1 

1.86 

12.1 

1 

16 

14  44.3 

14  44.7 

53  58.4 

+0.07 

54     0.0 

+0.19 

10  48.5 

1.93 

13.1 

17 

14  45.5 

14  46.7 

54     3.0 

o.:jo 

54     7.2 

0.40 

11  35.7 

2.00 

14.1 

18 

14  48.1 

14  49.9 

54   12.6 

0.50 

54  19.1 

0.59 

12  24.4 

2.06 

15.1 

1 

19 

14  52.0 

14  54.4 

54  26.7 

+0.68 

54  35.4 

+0.77 

13  14.1 

2.08 

t 
16.1 

20 

14  570 

15     0  0 

54  45.2 

0.86 

54  56.1 

0.96 

14     4.1 

2.08 

17.1 

21 

15     3.3 

15     69 

55     8.2 

1.06 

55  21.4 

1.15 

14  53.8 

2.05 

18.1  , 

22 

15   10.8 

15   15.1 

55  35.8 

+  1.26 

55  51.5 

+  1.36 

15  42.7 

2.01 

19.1 

23 

15  19.7 

15  24.6 

56     8.4 

I.4G 

56  26.5 

1 .56 

16  30.7 

1.98 

20.1 

24 

15  29.9 

15  35.5 

56  45.9 

1.66 

57     6.4 

1.75 

17   18.2 

1.97 

21.1 

25 

15  41.3 

15  47.4 

57  27.9 

+  1.83 

57  50.3 

+  1.89 

18     5.8 

2.00 

22.1 

26 

15  53.7 

16     0.0 

58   13.3 

1 .93 

58  36.5 

1.94 

18  54.4 

2.06 

23.1 

27 

16     6.3 

16   125 

58  59.7 

1.91 

59  22.3 

1.84 

19  45.1 

2.18 

24  1 

28 

16   18.4 

16  23.8 

59  43.9 

+  1.73 

60     3.8 

+ 1 .57 

20  38.8 

2.31 

25.1 

29 

16  28.6 

16  32.6 

60  21.5 

1.36 

60  36.4 

I.IO 

21  36.1 

2.47 

26.1 

30 

16  35.8 

16  37.8 

60  47.9 

0.80 

60  55.5 

+0.46 

22  36.9 

2.60 

27.1 

31 

\6  38.8 

16  38.5 

60  58.9 

+0.10 

60  57.9 

-0.28 

23  39.9 

2.65 

28.1 

32 

16  36.9 

16  34.2 

60  52.2 

-0.66 

60  42.0 

-1.03 

6 

29.1 

• 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


flEIoar. 


Right  Ascensiou 


Piff  for 
1  Miuotc. 


Declination. 


Diff.  for 
1  Miuut€. 


Hour. 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Ifi 

17 

18 

19 

20 

21 

22 

23 


0 

I 

•2 

3 

4 

5 

fi 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  1. 


h 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


ni 
45 

48 

50 

5.3 

55 

58 

0 

3 

5 

.7 

10 

12 

15 

17 

20 

22 

25 

27 

30 

32 

35 

37 

40 


15  42 


9 

8 

59.05 

S.4i39 

24.04 

S.4I99 

49.35 

9.4345 

14.98 

8.4Q98 

40.93 

2.4351 

7.19 

2.4404 

33.77 

2.4437 

0.G7 

2.4511 

27.90 

2.4565 

55.45 

9.4618 

23.31 

2.4671 

51.50 

Q.47Q5 

20.01 

2.4778 

48.84 

2.4832 

17.9!) 

2.4885 

47.4f) 

2.4938 

17.25 

2.4991 

47.3G 

2.5044  - 

17.78 

2.5097 

48.52 

2.5150 

19.58 

2.5202 

50.95 

2  5254 

22.G.3 

2.5306 

54.62 

2.5358 

S.IO 

n 
11 
11 
11 
11 

12 


58 
10 
23 
35 
47 
59 
11 


12  23 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GRBENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECUNATION. 
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9.1409 

1  23  32.0 

19.976 

13 

14  53  37.28 

9.3454 

11  31  39.4 

11.897 

14 

13    8  38.27 

9.1430 

1  36  30.8 

19.983 

14 

14  55  58.17 

9.3509 

11  43  27.3 

11.767 

15 

13  10  46.93 

9.1458 

1  49  30.0 

19.989 

15 

14  58  19.39 

9JS64 

11  55  11.5 

11.706 

16 

13  12  55.77 

9.1489 

2    2  29.5 

19.903 

16 

15    0  40.94 

9.3619 

12    6  52.0 

11.643 

17 

13  15    4.80 

9.1590 

2  15  29JJ 

19.997 

17 

15    3    2.82 

9.3675 

12  18  28.6 

11.578 

18 

13  17  14.01 

9.1551 

2  28  29.1 

19.999 

18 

15    5  25.04 

9.3739 

12  30    1.3 

11.511 

19 

13  19  23.41 

9.1589 

2  41  29.1 

13.000 

19 

15    7  47.60 

9.3788 

12  41  29.9 

11.449 

20 

13  21  33.00 

9.1614 

2  54  29.1 

19.900 

20 

15  10  10.50 

9.3845 

12  52  54.4 

l\J37i 

21 

13  23  42.78 

9.1647 

3    7  29.0 

19.997 

21 

15  12  33.74 

9.3909 

13    4  14.6 

11.300 

22 

13  25  52.76 

9.1681 

3  20  28.8 

19.995 

22 

15  14  57.32 

9.3959 

13  15  30.4 

11.997  : 

23 

13  28    2.95 

8.1715 

3  33  ^.4 

19J»9 

23 

15  17  21.25 

9.4017 

13  26  41.8 

11.159  , 

24 

13  30  13.34 

9.1750 

S.  3  46  27.8 

19.987 

24 

15  19  45.52 

9.4074 

8. 13  37  48.6 

11.074 

xn. 
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GREENWICH  MEAN  TIME, 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Bight  Aaoensian. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Difffor 
IMiniite. 


Deollnation. 


DiAfor 
1  Minnie 


SATURDAY  29. 


h  m 
15  19 
15  22 
15  24 
15  27 
15  29 
15  31 
15  34 
15  36 
15  39 
15  41 
15  44 
15  46 
15  49 
15  51 
15  54 
15  56 
15  59 


16 
16 
16 
16 


1 
4 
6 
9 


16  11 
16  14 
16  16 


8 

8 

45.52 

9.4074 

8.1 

10.14 

9.4139 

J 

35.10 

9.4180 

J 

0.41 

9.4947 

26.07 

9.4308 

.52.08 

9.4363 

18.43 

9.4491 

45.13 

9.4479 

12.18 

9.4536 

39.58 

9.4596 

7.33 

9.4653 

35.42 

9.4711 

3.86 

9.4768 

32.64 

9.4896 

1.77 

9.4883 

31.24 

9.4940 

1.05 

9.4907 

31.21 

9.5065 

1.71 

9.5111 

32.54 

9.5167 

3.71 

9^033 

35.22 

9.5t7» 

7.06 

9.5333 

39.22 

9.5387 

8.1 

3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 


37^48.6 
48  50.7 
59  48.1 
10  40.7 
28.3 
10.8 
48.2 
20.3 
47.0 
8.3 
24.0 
34.0 
44  38.3 
.54  36.7 
4  29.1 
14  15.4 
23  55.5 
3:)  29.4 
42  56.9 
52  17.9 
1  32.3 
10  40.1 
19  41.1 
28  35.2 


21 
32 
42 
53 
3 
14 
24 
34 


SUNDAY  30. 


0 

16  19  11.71 

t.5441 

1 

16  21  44.52 

9.54K 

2 

16  24  17.65 

9J640 

3 

16  26  51.11 

9.S6n 

4 

16  29  24.88 

QMK4 

5 

16  31  58i)6 

9.S7D6 

6 

16  34  33.35 

9.S757 

7 

16  37    8.04 

SJ5fl07 

8 

I6  39  4a03 

9.5657 

9 

16  42  18.32 

•_Mm 

10 

16  44  53.90 

tJOM 

11 

16  47  29.76 

9.6001 

12 

1i>  50    5J91 

UMS 

13 

16  52  42.34 

9jOBM 

14 

16  55  19M 

ijn38 

15 

16  57  56i» 

sjiisi 

16 

17    0  33.23 

sjm 

17 

17    3  10.71 

«jas7 

18 

17    5  48.44 

sjooe 

19 

17    8  26.41 

MM9 

20 

17  11     4.63 

fjoaso 

21 

17  13  43il8 

tJM97 

22 

17  16  21.75 

9ji4i4 

23 

17  19    Oj64 

tjCM 

24 

17  21  39.75 

&C535 

8.17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 

^20 


37  22.3 

46  2.4 
54  a5J3 

3    1.0 

11  19.3 
19  30.2 
27  33.6 
35  29.4 
43  17.4 
50  57j6 
.58  29il 

5  54.3 
10.6 
16.8 
18.7 
10.3 

40  53j6 

47  28.4 
53  54/; 

0  12J2 

6  21J2 

12  21.4 
Id  12.8 
2:i  .55;j 
29  28  J 


13 
20 
27 
34 


11.074 

10.996 

10.917 

10.835 

10.751 

lOJm 

10.579 

10.490 

10.400 

10.308 

10.914 

10.119 

10.099 

0.993 

0.890 

0.790 

0.617 

0.519 

0.404 

0.906 

0.186 

0J73 

&0M 

6.843 


6.797 


6.667 
630 
6.116 
7JB3 
7.665 
7.135 
7J04 


7J904 
7J067 


6.701 
6j051 
6.506 


6jOT7 
5.7ttf 


5.483 


Hoar. 


BichtAaoention. 


Diftfor 
llClnnto. 


DMttiuitoii. 


Dlftibr 
llClnato. 


MONDAY  81. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

JO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h     in 

17  21 
17  24 
17  26 
17  29 
17  32 
17  34 
17  37 
17  40 
17  42 
17  45 
17  48 
17  51 
17  53 
17  56 
17  59 


18 
18 
18 
18 
18 
18 
18 


1 

4 

7 

9 

12 

15 

17 


18  20 
18  23 


8 

8 

39.75 

9.6536 

19.06 

9.6568 

.58.57 

9.6601 

38.27 

9.6639 

18.16 

9.6669 

58.22 

9.6601 

38.45 

9.6716 

18.84 

9.6745 

59.39 

9.6770 

40.08 

9.6703 

20.91 

9.6816 

1.87 

9.6837 

42.95 

9.6866 

24.14 

9.6874 

5.44 

9.6809 

46.84 

9.6007 

28.32 

9.6000 

9.88 

9.6090 

51.51 

9.6043 

a3.20 

9.6906 

UM 

6j0060 

56.72 

6J067 

d8M 

6J09t 

w:^ 

6.6B16 

8.2(f 

29' 

2^:8 

20  34  53.3 

20  40 

8.7 

20  45 

14.9 

20  50 

11.0 

20  54  59.7 

20  59  38.2 

21 

4 

7.3 

21 

8  26.9 

21 

12  37.1 

21 

16  37.8 

21 

20  28.9 

21  24 

I0h3 

21  27  42.1 

21 

31 

4.2 

21 

34 

16.7 

21  37 

19.4 

21 

40  12.3 

21  42  55.4 

21 

45  28.7 

21 

47  52.1 

21  50 

5.7 

21 

52 

94 

B.21 

54 

3.1 

It 
0.46S 


5.160 
6.007 
4.676 
4.710 
iMA 
4.406 
4.040 
44MI 
6.060 
6.771 
6JI0 
6.440 
6.666 
8.196 
9.063 
OJOO 

0.479 
6.606 

6.144 
1.076 
1316 
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O  I    18  26    2.24  I    i.6on  18.21  ftS  46.9 1     tjuf 


PHASES  OF  THE  MOON. 


4  b      » 

#  New  Mood.    •    •  Dee.     2  fO      M 

)  Firet  Quarter  •    •    •    «      9  18    4ffjB 

O  FoU  Mood 17  «   408 

C  Loet  Quarter  •    •    *    •    98  17    SOS 


d  k 

C  Perigee .    «    «    •  0ee;      2  UL8 

C  Apogee 15  17 A 

C  Perigee  .«••••    81  9J 
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XIIL 


ftREF.NWlOH  MEAN  TIME. 

LUNAR  DISTANCES. 

c 

U 

4 

Narae  aud  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

lllh- 

P.L 
of 

Diff. 

Vlh. 

P.  L 

of 

Dfff 

ixi>. 

P.  L. 

of 

Diff. 

Sun 

W. 

C            f         II 

15  27  26 

S401 

0           1         II 

17  10  59 

9394 

0           '         /' 

18  54  42 

9309 

20  38  28 

9394 

Fomalhaut 

E. 

66  49  28 

S2961 

65    2  31 

9978 

63  15  59 

3996 

61  29  54 

9317 

a  Pegasi 

E. 

83  26  55 

3401 

81  43  22 

9414 

80    0    7 

9499 

78  17  13 

9445 

5 

Son 

W. 

29  15  32 

9435 

30  58  17 

9448 

32  40  44 

9461 

34  22  .52 

9476 

Fomalhaut 

E. 

52  47  51 

9448 

51     5  25 

9489 

49  23  46 

9517 

47  42  57 

9566 

ct  Pegasi 

E. 

69  49  15 

9551 

68    9  12 

9677 

66  29  45 

9605 

64  50  57 

9635 

6 

Sun 

W. 

42  48    6 

9558 

44  27  59 

9576 

46    7  27 

9594 

47  46  30 

9613 

Fomalhaut 

E. 

39  33  42 

9808 

37  59  25 

9875 

36  26  34 

9949 

34  55  17 

3031 

a  Pegasi 

E. 

56  47  59 

9818 

55  13  54 

9869 

53  40  46 

9909 

52    8  38 

9969 

a  Arietis 

E. 

98  24  50 

9379 

96  40  45 

9395 

94  57    3 

9419 

93  13  45 

9499 

7 

Sun 

W. 

55  55  12 

9711 

57  31  37 

9739 

59    7  35 

9759 

60  43    6 

9779 

Venus 

W. 

18  47  11 

9794 

20  21  47 

9811 

21  56    1 

/9898 

23  29  52 

9647 

a  Arietis 

E. 

84  43  44 

9595 

as   3   5 

9545 

81  22  54 

9566 

79  43  12 

9586 

Aldebaran 

E. 

116    7  25 

9375 

114  23  15 

9394 

112  39  .32 

9413 

110  56  16 

9439 

8 

Sun 

W. 

68  34    4 

.  9873 

70    6  57 

989:i 

71  39  25 

9913 

73  11  27 

S933 

aAquilffi 

W. 

40  16    4 

4497 

41  21     1 

4390 

42  27  .35 

4996 

43  35  37 

4143  ! 

Venus 

W. 

31  12  59 

9945 

32  44  21 

9964 

34  15  19 

9984 

35  45  52 

3004 

Mars 

W. 

20  29  48 

9781 

22    4  41 

9809 

23  39    6 

9899 

25  13    5 

9849  1 

a  Arietis 

E. 

71  31  53 

9694 

69  55    5 

9716 

68  18  47 

9740 

66  43    0 

9763 

Aldebaran 

E. 

102  26  39 

9597 

100  46    3 

9545 

99    5  53 

9564 

97  26    9 

9583 

9 

Sun 

W. 

80  45  28 

3099 

82  15    5 

3047 

a3  44  20 

3065 

85  13  12 

3089 

a  Aquila) 

W. 

49  32  40 

3869 

50  46  38 

3894 

52     1  15 

3799 

53  16  26 

3763 

Venus 

W. 

43  12  36 

3099 

44  40  47 

.3117 

46    8  36 

3135 

47  36    3 

3153 

Mars 

W. 

32  56  51 

9935 

34  28  25 

9954 

35  59  36 

9971 

37  30  25 

9089  ' 

• 

a  Arietis 

E. 

58  51  40 

9881 

57  18  57 

9906 

55  46  46 

9931 

.54  15    7 

9967 

Aldebaran 

E. 

89  13  40 

9679 

87  36  22 

9680 

85  59  27 

9705 

84  22  .54 

9791   ^ 

10 

Sun 

W. 

92  32  \S 

3167 

93  59    7 

3189 

95  25  38 

3108 

96  51  .50 

3919  1 

a  AquiUe 

W. 

59  38  42 

3667 

60  56    4 

3655 

62  13  39 

3645 

63  31  25 

3636  ; 

Venus 

W. 

54  48    4 

3^37 

56  13  29 

3953 

57  38  35 

3968 

.59    3  24 

3983 

Mars 

W. 

44  59    8 

3079 

46  27  52 

3087 

47  56  18 

3101 

49  24  26 

3116  ; 

Of  Arietis 

E. 

46  45  14 

3098 

45  17     2 

3199 

43  49  28 

3169 

42  22  33 

3197 

Aldebaran 

E. 

76  25  26 

9799 

74  50  57 

9813 

73  16  46 

9898 

71  42  54 

3849  ' 

11 

Sun 

W. 

103  58  40 

3380 

105  23  15 

3993 

106  47  35 

3304 

108  n  42 

3316 

a  Aquilfe 

W. 

70    2     I 

3613 

71  20  21 

3619 

72  38  42 

3611 

73  57    4 

3611 

Venus 

W. 

66    3  \6 

3351 

67  26  28 

3364 

GS  41*  26 

.'076 

70  12  10 

3387  1 

Mars 

W. 

5(5  40  50 

3183 

.58    7  20 

3195 

.59  3:3  .35 

3907 

60  59  36 

3918 

Fomalhaut 

W. 

34  43    8 

3600 

36     1  42 

3563 

37  20  .57 

3599 

38  40  49 

3SO0 

Aldebaran 

E. 

63  57  49 

9904 

62  25  35 

2916 

60  53  36 

9996 

.59  21  50 

9937  i 

1 

IQ 

Sun 

VV. 

115    9    7 

3366 

116  32    2 

3376 

117  .54  46 

3384 

119  17  21 

3399 

nt  A  quilee 

W. 

80  28  41 

3690 

81  46  .54 

3693 

83    5    3 

3697 

84  23    8 

3639 

Venus 

W. 

77    2  44 

3438 

78  24  17 

3447 

79  45  40 

3455 

81     6  54 

3483  i 

Mars 

W. 

68    6  33 

3968 

69  31  22 

3976 

70  56     1 

3984 

72  20  31 

3999 

Fomalhaut 

W. 

45  26  53 

3405 

46  49    4 

3399 

46  11  30 

.3381 

49  34    8 

3379 

( 

a  Pegasi 

W. 

34  18    7 

4501 

35  21  58 

4399 

36  27  20 

4906 

37  34    5 

«96 

xrv. 
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GBEENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


5 


8 


Name  and  Direotion 
of  Object. 


10 


11 


n 


Sun  W. 

Foroalhaut  C . 

a  Pegasi  E  . 

Hvy  W. 

Fomalliaut  E  . 

a  Pegnsi  E  . 

Sow  W. 

Fomalhaiit  E . 

a  Pegasi  £  . 

a  Arietis  E  . 

Sun  W. 

Ve.nus  W. 

a  Arietis  £  . 

Aldebaran  £  . 

Sun  W. 

a  Aquilse  W. 

Vekus  W. 

Mars  W. 

a  Arietis  £  . 

Aldebaran  £  • 

Sun  W. 

a  Aqiiiife  W. 

Venus  W. 

Mars  W. 

a  Arietis  E. 

Aldebaran  £  • 

Sun  W. 

aAc|uilfB  W. 

Venus  W. 

Mars  W. 

a  Arietis  £  . 

Aldelmrao  £ . 

Sun  W. 

a  AqiiilflB  W. 

Venus  W, 

Mars  W. 

Fomalhaut  W. 

Aldebaran  E . 

Sun  W. 

a  Aquiise  W. 

Venus  W. 

Mars  W. 

Fomalhaut  W. 
W. 


P.L. 

Midnight. 

of 

Diff. 

o       /      // 

22  22  12 

9398 

59  44  19 

S339 

76  34  43 

d463 

36    4  39 

9499 

46    3    1 

S598 

63  12  50 

3667 

49  25    7 

9639 

3:3  25  43 

3194 

50  37  34 

3014 

91  30  52 

9448 

62  18  11 

9799 

25    3  19 

9866 

78    3  58 

9607 

109  13  27 

9451 

74  43    4 

9953 

44  44  57 

4071 

37  16    0 

3093 

26  46  39 

9861 

65    7  43 

9786 

95  46  50 

9601 

86  41  43 

3100 

54  32    7 

3738 

49    3    8 

3171 

39    0  51 

3006 

52  44    0 

9963 

82  46  42 

9737 

98  17  45 

3996 

64  49  20 

3699 

60  27  55 

3998 

50  52  16 

3130 

40  56  20 

3933 

70    9  20 

3855 

109  35  35 

3397 

75  15  26 

3619 

71  34  41 

3399 

62  25  24 

3999 

40    1   13 

3475 

57  50  18 

9947 

120  39  47 

3400 

85  41     8 

3635 

82  27  59 

3471 

73  44  52 

3300 

50  56  56 

3364 

38  42    5 

4156 

XV^ 


o 

24 


49 


5 
57  59  17 

74  52  38 

37  46    4 

44  24  3 
61  35  26 

51  3  18 
31  58    3 

49  7  38 
89  48  25 

63  52  49 

26  36  21 

76  25  13 

107  31     5 

76  14  16 

45  55  27 

38  45  44 
28  19  48 
63  32  57 
94    7  56 

88    9  53 

55  48  14 

50  29  52 

40  30  56 

51  13  26 
81   10  51 

99  43  23 
66  7  23 
61  52    9 

52  19  49 

39  30  50 
68  :i6    3 

110  59  15 
76  a3  47 
72  56  59 
63  50  59 

41  22    5 

56  18  59 

122  2  4 
86  59  4 
83  48  55 

75  9  4 
52  19  54 
39  51  13 


P.L. 

of 

Dlff. 


9405 
9364 
9489 

9507 
9643 
9701 

9659 
3999 
3071 
9466 

9813 
9885 
9699 
9470 

9979 
4008 
3049 
9880 
9809 
9619 

3117 
3716 
3188 
3093 
."toil 
9753 

3940 
3694 
3319 
3144 
3971 
9867 

3337 
3613 
3409 
3939 
3454 
9957 

3407 
3640 
3479 
3306 
33S6 
4009 


XVIIP». 


O  /        II 

25  49  16 

56  14  50 

73  11    0 

39  27  7 
42  46    7 

59  58  48 

52  41  2 
30  32  28 
47  38  53 

88  6  24 

65  27    0 

28  8  59 

74  46  57 
105  49  10 

77  45  4 
47    6  59 

40  15    5 

29  52  a3 
61  58  41 
92  29  27 

89  37  42 

57  4  44 
51  56  16 
42  0  40 
49  43  27 
79  35  22 

101  8  45 
67  25  31 
63  16  7 

53  47  5 
38  6  5 
67  3  2 

112  22  44 
77  52  7 
74  19  5 
65  16  22 
42  43  21 

54  47  52 

123  24  13 
88  16  55 
85  9  43 
76  33  8 
53  43  1 

41  1  22 


P.L. 

of 

Diff. 


9414 
9389 
9504 

9593 
9693 
S738 

S679 
3348 
3133 
9465 

9833 
9905 
9650 
9489 

9991 
3953 
3061 
9898 
9839 
9637 

3134 
3697 
3904 
3039 
3039 
9709 

3954 
3690 
3395 
3158 
3313 
9680 

3347 
3615 
3419 
3949 
3435 
9966 

3413 
3646 
3485 
3313 
3349 
4095 


xxii». 


/» 


27  32  31 
54  31  0 
71  29  52 

41  7  48 
41  9  18 
58  22  58 

54  18  20 
29  9  12 
46  11  24 
86  24  50 

67  0  45 
29  41  12 
73    9  10 

104    7  41 

79  15  28 
48  19  25 
41  44  2 
31  24  54 
60  24  55 

90  51  22 

91  5  10 
58  21  34 
53  22  20 

43  30  4 
48  14     3 

78  0  14 

102  33  50 

68  43  44 

64  39  49 

55  14  5 
36  42    8 

65  30  18 

113  46    1 

79  10  25 
75  41     0 

66  41  33 

44  4  58 
53  16  57 


P.L. 

of 

Diir. 


124  46  15 

3490 

89  34  40 

3651 

86  30  24 

3491 

77  57    4 

3319 

55    6  16 

3343 

42  12  27 

3984 

9494 
9418 
9596 

9540 
9748 
9776 

9691 
3485 
3901 
9505 

9863 
9995 

9679 
9506 

3010 
3905 
3080 
9917 
9856 
9654 

3151 
3680 
3991 
3056 
3068 
9785 

3967 
3616 
3338 

3170 
3358 


3357 
3617 
3499 
3959 
3419 
9976 
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XV. 


QRKENWIOH  MEAN  TIMB. 

LUNAB  DIRI^ANCES. 

i4 

12 

Name  and  Dlreotioii 
of  Ol^eot. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 
of 

Diff. 

VPi. 

P.L. 

of 
Diff. 

a^ 

P.L. 
of 

Diff. 

Aldebaran 

£. 

0         f       n 

51  46  14 

9986 

O         /       // 

50  15  42 

9993 

48  45  20 

9000 

47  15    7 

900T 

Pollux 

E. 

• 

96    0  11 

9000 

94  30  10 

3018 

93    0  19 

9090 

91  30  38 

9033 

13 

Sun 

W. 

126    8    9 

34S6 

127  29  56 

3431 

128  51  37 

9497 

130  13  12 

9449 

Venus 

W. 

87  50  58 

3497 

89  11  25 

3503 

90  31  46 

9507 

91  52    2 

3519 

Mars 

w. 

79  20  53 

3335 

80  44  35 

3331 

82    8  11 

9336 

83  31  41 

3940 

Fomalhaut 

w. 

56  29  38 

3338 

57  53    6 

3333 

59  16  39 

3390 

60  40  17 

3395 

a  Pegasi 

w. 

43  24  22 

3938 

44  37    3 

3896 

45  50  27 

3858 

47    4  29 

3894 

Aldebaran 

E. 

39  46  15 

9040 

38  16  52 

9045 

36  47  35 

9051 

35  18  25 

3056 

Pollux 

E. 

84    4  18 

9064 

82  35  24 

3069 

81    6  37 

9073 

79  37  55 

9078  ' 

14 

Venus 

W. 

98  32  11 

3531 

99  52     1 

3533 

101  11  49 

3535 

102  31  34 

3637 

Fomalhaut 

W. 

67  39  29 

3310 

69    3  29 

3307 

70  27  32 

3305 

71  51  38 

3309 

a  Pegasi 

W. 

53  22  a3 

3693 

54  39  28 

9673 

55  56  44 

9663 

57  14  21 

3636 

Pollux 

E. 

72  15  44 

3007 

70  47  31 

3101 

69  19  22 

9109 

67  51  16 

9105 

Saturn 

E. 

100    0  12 

3057 

98  31  10 

3060 

97    2  11 

9061 

95  33  14 

9063 

Regulus 

E. 

108    1  46 

3070 

106  33    0 

3079 

105    4  16 

9074 

103  35  34 

9076 

15 

Fomalhaut 

W. 

78  52  45 

3993 

80  17    5 

3991 

81  41  27 

9080 

83    5  51 

9988 

a  Pegasi 

W. 

63  46  40 

3566 

65    5  51 

3555 

66  25  15 

9644 

67  44  51 

3534  ; 

Pollux 

E. 

60  31  25 

3114 

59    3  33 

3116 

57  35  43 

9117 

56    7  54 

3110 

Saturn 

E. 

88    8  52 

9068 

86  40    3 

3068 

85  11  14 

9067 

83  42  24 

3066 

Regulus 

E. 

96  12  33 

3081 

94  44    0 

3081 

93  15  27 

9080 

91  46  53 

3079 

16 

Fomalhaut 

W. 

90    8  20 

3980 

91  32  55 

3978 

92  57  32 

9977 

94  22  10 

3076 

a  Pegasi 

W. 

74  25  25 

3491 

75  45  59 

3484 

77    641 

9478 

78  27  30 

3471 

a  Arietis 

W. 

30  57  55 

3881 

32  15    2 

3699 

33  33    5 

9584 

34  51  57 

3545 

Pollux 

E. 

48  49  10 

3193 

47  21  28 

3194 

45  53  48 

3195 

44  26    9 

3196 

Saturn 

E. 

76  18    1 

3061 

74  49    4 

3060 

73  20    5 

9058 

71  51    4 

9066 

Regulus 

£. 

84  23  53 

3075 

82  55  13 

9073 

81  26  31 

9079 

79  57  47 

3060 

17 

aPe^i 
a  Anetis 

W. 

85  13  13 

3446 

86  34  38 

3441 

87  56    8 

9438 

89  17  42 

9439 

W. 

41  35  39 

3401 

42  57  55 

3370 

44  20  35 

3359 

45  43  38 

3910 

Pollux 

£. 

37    8  18 

3135 

35  40  51 

3139 

34  13  29 

9143 

32  46  12 

3148 

Saturn 

E. 

(>4  25  J5 

3043 

62  55  55 

3040 

61  26  32 

3037 

59  57    5 

3084 

Regulus 

E. 

72  33  25 

3057 

71    4  23 

3055 

69  35  18 

3059 

68    6    9 

9040 

18 

a  Arietis 

W. 

52  43  52 

3964 

54    8  46 

3950 

55  33  56 

3938 

56  59  20 

3990 

Aldebaran 

W. 

19  40  37 

3044 

21     9  55 

3038 

22  39  21 

3031 

24    8  55 

3095 

Saturn 

E. 

52  28  46 

3015 

50  58  52 

3011 

49  28  53 

3007 

47  58  49 

3008 

Regulus 

E. 

60  39  25 

3030 

59    9  50 

3097 

57  40  11 

3093 

56  10  27 

9018 

19 

a  Arietis 

W. 

64    9  39 

3174 

65  36  19 

3164 

67    3  11 

9156 

68  30  14 

9147 

Aldebaran 

W. 

31  38  36 

9997 

33    8*53 

9990 

34  39  18 

9985 

36    9  50 

9970 

Saturn 

E. 

40  27    4 

9980 

38  56  26 

9974 

37  25  41 

9960 

35  .54  50 

9985 

Reffulus 
Spica 

E. 

48  40  26 

9997 

47  10    9 

9999 

45  39  46 

9988 

44    9  18 

9089 

E. 

102  36  16 

3025 

101    6  34 

3019 

99  36  45 

9014 

98    6  49 

9000  ! 

1 

20 

a  Arietis 

W. 

75  48    5 

3104 

77  16  10 

3096 

78  44  24 

9088 

80  12  48 

1 
9080 

Aldebaran 

W. 

43  44  21 

9948 

45  15  39 

9949 

46  47    4 

9036 

48  18  37 

9000 

Regulus 

E. 

36  35  25 

0958 

35    4  20 

9953 

33  33    8 

9948 

32    1  50 

9948 

Spica 

E. 

90  35  26 

9979 

89    4  47 

9973 

87  34    0 

9967 

86    3    6 

9981 
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916 


QBEENWIOH  M£AN  TIH£. 


LUNAR  DI8TAM0BS. 


12 


13 


14 


15 


16 


17 


ao 


Name  sod  Direotion 
of  Object. 


Aldebaran 
Pollux 

Sun 

Venus 

Mars 

Fomolhaut 

aPegasi 

Aldebaraii 

Pollux 

Venus 

Fomalhaut 

a  Pega^i 

Pollux 

Satorn 

Regulus 

Fomalhaut 
a  Pegasi 
Pollux 
Satur.^ 
Regulus 

Fomalhaut 

uPegaai 

a  Anetis 

Pollux 

SATinui 

Regulus 


a 

a 

Pollux 

SATumy 

Regulus 


18    <i 

Aklefaaraxi 


Rer'j]-is 
19    a  Am<j# 


&[«>C» 


.^a» 


E 
E 

W 

W 

W 

W 

W 

E 

E 

W 

W 

W 

E 

E 

E 

\V 
W 
E 

E 
E 

W 

W 

W 

E 

E 

E 

W 

W. 

E 

E 

E 

W 
W 
E 
E 

W 

\% 

L 

i: 

E 

w, 

E. 
E. 


Midnight. 


P.L. 

or 

Diif. 


O         /         n 

45  45  3 
90     1    6 

131  34  41 

93  12  13 
84  55  6 
62  4  0 
48  19  6 
a3  49  21 

78  9  19 

103  51  17 
73  15  47 
58  32  16 
66  23  13 

94  4  19  I 
102  6  55  I 

84  30  17, 

69  4  38 
54  40  7 
82  13  :« 
90  18  16 

95  46  50 

79  48  26 
36  II  32 
42  o^  31 

70  '^  0 
78  29    0 

90  a*  21 
47  7  3 
31  Vj  0 
5«5  27  '-'A 
<5^  '>i  57 

5fi  lA  '^ 

S,  r^  '57 

v>  ^,  -if 

'A  Pj  Ti 


rf/ 


'P4 


ft.  i' 


rJ  <;  J6! 

':»:  >:  ^ 

^4   >1«     « 


3016 
3040 

3446 
3516 
3345 
3391 
3799 
3060 
3069 

3539 
3300 
3690 
3108 
3064 
3078 

3986 
:<525 

:<ii» 
3066 

JCr79 

3975 
3466 
3616 

3J'» 


Xf£i 


VtV. 


P.L. 

XVh. 

of 

DIff. 

44  15    fi 

8009 

88  31  43 

3046 

132  56    5 

3450 

94  :w  19 

3690 

86  18  26 

3349 

6.3  27  47 

3316 

49  34  16 

3765 

32  20  22 

3066 

76  40  48 

3087 

105  10  58 

3540 

74  :»  58 

3999 

59  50  29 

3606 

(54  55  13 

3110 

92  35  25 

3066 

100  .'^  18 

3070 

85  54  45 

3964 

70  24  a5 

3515 

5.3  12  21 

31«> 

80  44  42 

3065 

^  49  43 


r/f  Tp,  ^^ 

27  rJ  >/ 
♦  I  >  24 
.>;  I';  U 

71  ^1  51 

n    *    # 


^   >   vi 


3979 


fl7  11  31 

3^4 

81     9  21i 

9460 

:i7  31  45 

♦vwi 

41  'M)  55 

3ri» 

*^  52  54 

'j0fn 

77    0  10 

>MS 

e/4     1     4 

:<»«« 

4>5  '^i  iiij 

»y4l 

29  51  55 

;;^i 

-v;  57  5f^ 

y/* 

iC»    7  41 

i-^* 

3WW 

:A  4 


XVlilh. 


4*J 

45  2.3 

87 

2  27 

134 

17  25 

95 

52  21 

87  41  41 

64  51  38 

50  4i»  55 

.'10  51  29 

75 

12  22 

\m 

;io  38 

ii\ 

4  II 

61 

8  .58 

m  27  15 

91 

6  3;i 

99 

9  42 

87 

19  15 

71 

44  42 

51  44  .36 
79  15  50 

W  21     Hi 

m  m  13 ' 
ffi  :if)  :iH 
'AH  :n  3/ 

40    3  2^> 
i73  1«  45  ' 
75  31    \h 

'f4  22  ¥J 

^j  TA  :n 
t^.  2«  r/f 

55  '^.   l'» 

*%'»  >.  Jifi 
Ks  iK  V5 

'^,  y/r  ti 
51  46  4^ 
7'^  7:^  ^^. 

:^f  *^  i7 

bi  '<fr  ;k 

Vi  'A    'c 

C  /^  /* 

^;  tc  >r» 


P.L, 

or 
Dim 


3069 

3404 
3695 
3369 
3316 

3739 


3091 


3641 


3691 
3111 


vm 


3191 
3064 

Win 

34&I 
3M* 

3Mn 

i,'/4» 

'4MA 

\  r< 

¥»• 


XXlit* 


4J'  i/i  iH 

85  .'CI  19 

135  !iH  40 
97  12  18 
89  4  52 
m  15  32 
52  (1  I 
29  22  41 
73  44  1 

107  50  17 
77  2H  27 
62  27  42 
61  59  19 
M9  ;i7  42 
J/7  41  7 

H8  43  47 

73    4  59  I 

50  16  ;i2 

77  Hi  riii 

Hr,  :n  31 


0  VJ 


KH  51  5?! 

40  13  51 
^'>i  35  4>5 
*i5  54  m 
74    2  '.^5 

94  44  3^; 
51   l^f  14 

2^;  >  II 

.%  .>  ^/* 

m  u  \h 

41  57  ;3^, 

7f  y.  16 


<  *< 


^ 
.» 


r; 


y4  :y< 


K 


v;  *<»^, 


IV  I.. 
IMff. 


90:i4 

niift« 

»4A6 
21699 
.1.160 

.i:iia 

3714 
3094 

M>4I 

3994 
'Mn% 
3113 
*I07 
'Mm 

'sm 

3193 

'Mm 
'Mm 

'Mfft 


%¥tt, 

'A\44 
'Mt¥* 


'4iKi 
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XVU. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
og 

21 

Xsme  and  Direotioo 
of  OtiJeot. 

Noon. 

P.L. 

of 
Diff. 

nib- 

• 

P.L. 

of 

Diff. 

Vlh. 

P.L. 
of 

Diir. 

OP' 

P.L. 
of 

DIff. 

a  Arietis 

W. 

0     /    i/ 
87  37  11 

3049 

0    /   /• 

89    632 

3034 

0       /     // 

90  36    2 

3097 

Q          1        It 

92    5  41 

3080 

Aldebaran 

W. 

SiP  58  35 

98M 

57  31     2 

9887 

59    3  38 

3879 

60  36  24 

9870 

Spica 

E. 

78  26  33 

sHKrr 

76  54  49 

9991 

75  22  57 

9914 

73  50  56 

8906 

22 

Aldebaran 

W. 

68  22  51 

9830 

69  56  40 

9891 

71  30  41 

9811 

73    4  54 

9801 

Pollux 

W. 

24  54     1 

9986 

26  24  31 

9960 

27  55  34 

9907 

29  27    6 

9916 

Spica 

E. 

66    8  30 

9860 

64  35  32 

9809 

63    2  25 

9865 

61  29    8 

8846 

Sun 

E. 

134  50    2 

3190 

133  23  52 

3180 

131  57  30 

3179 

130  30  56 

3168 

23 

Aldebaran 

W. 

80  59    8 

9753 

82  34  38 

9743 

84  10  21 

9739 

85  46  18 

9790 

Pollux 

W. 

37  JO  53 

3898 

38  44  44 

9819 

40  18  56 

9797 

41  53  28 

9789 

Spica 

E. 

53  40    6 

9807 

52    5  47 

9798 

50  31  17 

9791 

48  56  37 

5}783 

Antares 

E. 

99  33  46 

9795 

97  59  12 

9786 

96  24  24 

9774 

94  49  22 

9763 

Suif 

E. 

123  ]4  55 

3114 

121  47    3 

3103 

120  18  57 

3091 

118  50  37 

3070 

24 

Aldebaran 

W. 

93  49  52 

9663 

95  27  21 

9651 

97    5    7 

9638 

98  43  10 

9696 

Pollux 

W. 

49  50  59 

9709 

51  27  27 

9605 

53    4  13 

9681 

54  41  18 

9606 

Saturn 

W. 

22    2  57 

9657 

23  40  35 

9643 

25  18  32 

9690 

26  56  47 

9616 

Spica 

E. 

41     0  48 

9747 

39  25  11 

9741 

37  49  26 

9736 

36  13  33 

9731 

Antares 

E. 

86  50  27 

9704 

a5  13  53 

9603 

83  37    4 

9681 

81  59  59 

9060 

SU5 

E. 

111  25  10 

3017 

109  .55  18 

3003 

108  25    9 

9989 

106  54  42 

9975 

25 

Pollux 

W. 

62  51  38 

9594 

64  30  41 

9580 

66  10    4 

9564 

67  49  48 

9550 

Saturn 

W. 

35  12  37 

3548 

;i6  52  44 

3533 

38  33  11 

9590 

40  13  57 

9506 

ReguluB 

W. 

26  5.3  17 

9581 

28  32  38 

9564 

30  12  22 

9648 

31  52  28 

9533 

Antares 

E. 

73  50  22 

9606 

72  11  35 

9593 

70  32  31 

9580 

68  53    9 

9668 

Sun 

E. 

99  18    8 

9904 

97  45  54 

9889 

9fJ  13  21 

9874 

94  40  29 

9859 

26 

Pollux 

W. 

76  13  34 

9476 

77  55  22 

9460 

79  37  31 

9445 

81  20     1 

9431 

Saturn 

W. 

48  42  46 

9433 

50  25  34 

9418 

52    8  43 

9403 

53  52  13 

9380 

Regulus 

W. 

40  18  19 

9456 

42    0  34 

9441 

43  43  11 

9496 

45  26    9 

9410 

Antares 

E. 

60  31  57 

9504 

58  50  50 

9499 

57    9  25 

9480 

55  27  43 

9467 

Sun 

E. 

86  51  14 

9789 

85  16  22 

9766 

&3  41     9 

9750 

82    5  35 

9734 

27 

Pollux 

W. 

89  57  50 

9356 

91  42  28 

9349 

93  27  26 

9398 

95  12  45 

9313 

Saturn 

W. 

62  35    2 

9315 

64  20  40 

9300 

66    6  39 

9385 

67  53    0 

9971 

Regulus 

W. 

54    6  27 

9335 

55  51  36 

9390 

57  37    6 

9305 

59  22  58 

9390 

Antnres 

E. 

46  55    8 

9413 

45  11  52 

9404 

43  28  23 

9396 

41  44  42 

9389 

Sun 

E. 

74    2  29 

9655 

72  24  48 

9639 

70  46  46 

9694 

69    8  23 

9608 

28 

Saturn 

W. 

76  49  59 

9901 

78  38  25 

9188 

80  27  10 

9175 

82  16  15 

9163 

Regulus 

W. 

68  17  37 

9990 

70    5  35 

9907 

71  53  52 

9194 

73  42  29 

9181 

Son 

E. 

60  51   13 

9533 

59  10  45 

9519 

57  29  58 

9504 

55  48  51 

9499 

29 

Saturn 

W. 

91  26  18 

9105 

93  17  10 

9094 

95    8  19 

9084 

96  59  43 

9075 

Reirulus 

W. 

82  50  12 

9199 

84  40  37 

9119 

86  31  18 

9109 

88  22  14 

9094 

Spica 

W. 

29  34  40 

9960 

31  21  ^)9 

9935 

33    9  14 

9913 

34  57  22 

9193 

Sun 

E. 

47  18  43 

9499 

45  35  49 

9418 

43  52  40 

9408 

42    9  16 

9397 

30 

Regulus 

W. 

97  40  12 

9054 

99  32  22 

9048 

101  24  41 

9049 

103  17    9 

9038 

Spica 

W. 

44    4  31 

9191 

45  54  58 

9110 

47  45  42 

9101 

49  36  40 

9003 

Sun 

E. 

33  28  55 

93C6 

31  44  17 

9350 

29  59  30 

9344 

28  14  35 

8330 

xvni. 
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OBEENWIOH  MEAN  TIME. 

, 

LUNAR  DT8TANCE8. 

> 

of  the 
>nth. 

l^MnoMid  DixeotloD 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVIUh 

P.L. 
of 

XXlh 

P.L. 
of 

1^ 

21 

OI  \iDJOO«« 

Diff. 

Diir. 

Diff. 

Diff. 

aArietis 

W. 

a        1       1$ 

93  35  29 

3013 

O           1        II 

95    5  26 

3005 

96  35  33 

9997 

O           1        n 

98    5  49 

9991 

Aldebarao 

W. 

62    9  21 

9869 

63  42  28 

9865 

65  15  45 

9846 

66  49  13 

9638 

Spicn 

E, 

72  18  45 

9899 

70  46  25 

9809 

69  13  56 

9885 

67  41  18 

9877 

22 

Aldebaraii 

W. 

74  39  20 

9799 

76  13  58 

9783 

77  48  48 

9773 

79  23  51 

9763 

Pollux 

W. 

30  59    4 

9897 

32  31  27 

9878 

34    4  14 

9861 

35  37  23 

9845 

Spica 

E. 

59  55  40 

9838 

58  22    2 

9831 

56  48  14 

9899 

55  14  15 

9815 

Sun 

E. 

129    4    9 

3158 

127  37  10 

3146 

126    9  58 

3137 

124  42  33 

3196 

23 

Aldebanm 

W. 

87  22  31 

9709 

88  58  59 

9698 

90  35  42 

9687 

92  12  39 

9675 

Pollux 

W. 

43  28  20 

9767 

45    3  31 

9753 

40  39     1 

9738 

48  14  50 

9793 

Spica 

E. 

47  21  47 

9775 

45  46  47 

9768 

44   11  37 

.    9760 

42  36  17 

9753 

Antares 

E. 

93  14    5 

9759 

91  38  34 

9740 

no    2  47 

9799 

88  26  45 

9716 

Suit 

E. 

117  22    2 

3067 

115  .^  12 

3055 

114  24    7 

3049 

112  54  46 

3030 

24 

AldebiiFaii 

W. 

100  21  30 

96J3 

10-2    0    7 

9600 

103  39    2 

9587 

105  18  15 

•2574 

Pollux 

W. 

56  18  43 

9659 

57  56  27 

9638 

59  34  31 

9693 

61    12  55 

9009 

Saturn 

W. 

28  35  20 

9609 

30  14  12 

9589 

31  53  22 

9576 

a3  32  50 

9569 

Spica 

E. 

34  37  34 

9798 

33     1  31  1 

9796 

31  25  25 

9795 

29  49  18 

9797 

Antares 

E. 

80  22  37 

9656 

78  44  58 

9644 

77    7    3 

9639 

75  28  51 

9619 

Sun 

E. 

105  23  58 

9969 

0a3  52  57 

9948 

102  21  39 

9934 

100  50    3 

9919 

25 

Pollux 

W. 

69  29  52 

9535 

71    10  16 

959U 

72  51     1 

9505 

74  32    7 

9490 

Saturn 

W. 

41  55    2 

9499 

43  36  27 

9477 

45  \S  13 

9469 

47    0  19 

9448 

Regulus 

W. 

33  32  55 

9517 

35  13  44 

9509 

36  54  54 

9487 

38  36  26 

9479 

I 

Antares 

E. 

67  13  30 

9555 

65  33  33 

9543 

63  53  19 

9530 

62  12  47 

9517 

1 

Suif 

E. 

93    7  18 

9844 

91  33  47 

9898 

89  59  56 

9813 

88  25  45 

9798 

26 

Pollux 

W. 

83    2  52 

9416 

84  46    4 

9401 

86  29  38 

9386 

88  13  33 

2371 

Saturn 

W. 

55  36    4 

9374 

57  20  16 

9359 

59    4  50 

9344 

60  49  45 

9399 

Regulus 

W. 

47    9  29 

9305 

48  53  n 

9380 

50  37  15 

9365 

52  21  40 

9350 

Antares 

E. 

53  45  44 

9456 

52    3  29 

9444 

50  20  57 

9433 

48  38  10 

9493 

Sun 

E. 

80  29  40 

9718 

78  53  24 

9709 

77  16  47 

9687 

75  39  49 

9670 

27 

Pollux 

W. 

96  58  25 

9999 

98  44  26 

9985 

100  30  47 

9979 

102  17  28 

9959 

Saturn 

W. 

69  39  42 

9957 

71  26  45 

9943 

73  14    9 

9999 

75     1  54 

9915 

Regulus 

W. 

61    9  12 

9976 

62  55  47 

9969 

64  42  43 

9947 

66  30    0 

9934 

Antares 

E. 

40    0  51 

9389 

38  \Q  51 

9378 

36  32  44 

9374 

34  48  32 

9379 

Sun 

E. 

67  29  39 

9903 

65  50  34 

9577 

64  11     8 

9569 

62  31  21 

2547 

28 

Saturn 

W. 

84    5  39 

9150 

85  55  22 

9138 

87  45  23 

9196 

m  35  42 

9115 

Regulus 

W. 

75  31  25 

9169 

77  20  40 

9157 

79  10  13 

9145 

81     0    4 

9134 

1 

Sun 

E. 

54    7  20 

9478 

52  25  42 

9465 

50  43  40 

9453 

49     1  20 

9441 

29 

Saturn 

W. 

98  51  21 

9066 

100  43  13 

9057 

102  35  18 

9050 

104  27  35 

9049 

1 
1 

Regulus 

W. 

90  13  23 

9084 

92    4  46 

9075 

93  56  2:^ 

9068 

95  48  12 

9061 

1 

Spica 

W. 

36  46    0 

9176 

38  35    4 

9160 

40  24  32 

9145 

42  14  22 

9133 

Sun 

E. 

40  25  37 

9388 

38  41  45 

8379 

36  57  40 

9371 

35  13  23 

9363 

30 

Regulus 

W. 

105    9  44 

3034 

107    2  25 

9031 

108  55  11 

9096 

110  48     1 

9096 

Spica 

W. 

51  27  50 

9086 

53  19  11 

9060 

55  10  41 

9075 

57    2  19 

9070 

Sun 

E. 

26  29  32 

9335 

24  44  23 

9338 

22  59  10 

9330 

21  13  54 

2398 
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MEROTJRT,   1888. 


GBEBNWIOH  MEAN  TIME. 


JANUABT. 


a 
o 


1 

3 
3 
4 

5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

raght 

Ascension. 


Noon. 


h    m     » 
18    1  50.82 

18    8  38.63 

18  15  28.48 

18  22  20.24 

18  29  13.81 


18  36 
18  43 
18  50 

18  57 

19  4 


9.07 
5.92 
4.25 
3.95 
4.90 


19  11  7.01 
19  18  10.16 
19  25  14.24 
19  32  19.13 
19  39  24.71 

19  46  30.86 

19  53  37.46 

20  0  44.38 
20  7  51.48 
20  14  58.63 

20  23  5.70 
20  29  12.53 
20  36  18.94 
20  43  24.76 
20  50  29.80 

20  57  33.82 

21  4  36.56 
21  11  37.75 
21  18  37.07 
21  25  34.16 

21  32  28.59 
21  39  19.85 


Yar.of 
B.A. 
fori 
Honr. 


Xoon. 


s 
+16.948 

17.035 

17.118 

17.105 

17. 


+17.; 
17.400 
17.460 
17.515 
17.565 

+17.611 
17.658 
17.686 
17.710 
17.745 

+17.766 
17.788 
17.703 
17.706 
17.707 

+17.701- 
17.777 
17.756 
17.786 
17.601 

+17.643 
17.584 
17.513 
17.488 
17.337 

+17.806 
+17.069 


Apparent 
Deounatlon. 


Noon. 


o       /       // 

-24  18  41.5 
24  23  52.3 
24  27  45.2 
24  30  19.0 
24  31  32.6 

-24  31  24.6 
24  29  54.0 
24  26  59.6 
24  22  40.3 
24  16  55.2 

-24  9  43.3 
24  1  3.6 
23  50  55.4 
23  39  17.7 
23  26  9.9 

-23  1131.1 
22  55  20.7 
22  37  38. 1 
22  18  23.0 
21  57  34.9 

-21  35  13.3 
21  11  18.0 
20  45  49.2 
20  18  46.9 
19  50  11.2 

-19  20  2.9 
18  48  22.7 
18  15  11.8 
174031.5 
17  4  24.1 

-16  26  52.0 
-16  47  58.1 


Yar.of 
Deol. 
fori 
Hour. 


Noon. 


u 
-14.56 

11.34 

8.06 

4.75 

-  1.38 

+  8.05 

5.58 

9.03 

19.58 

16.18 

+19.88 
83.49 
87.90 
30.04 
34.78 

+38.56 
48.35 

46  jn 

50.07 
53.06 

•f«7.85 
61.75 
65.65 
68.54 
73.48 

+77.87 
81.07 
84.83 
68.51 
09.09 

+06.57 

+Wi.*"' 


Meridian 


li    in 
23  22.3 

23  25.2 

23  28.1 

2331.1 

23  34.1 

23  37.1 
23  40.1 
23  43.2 
23  46.2 
23  49.3 

23  52.5 
23  55.6 
23  58.7 

0    1.9 

0  5.1 
0  8.2 
011.4 
0  14.6 
0  17.8 

0  21.0 
0  24.1 
0  27.3 
0  30.5 
0  33.6 

0  36.8 
0  39.9 
0  42.9 
0  46.0 
0  49.0 

0  52.0 
0  54.9 


FEBBUABT. 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


let.  I  6th. 


6.3 


6.2 


11th. 


2.3 
6i2 


16th. 


2.3 
6.3 


21st  26th. 


// 
3.4 

6.3 


Ia 

6.5 


81st 


6.8 


P4 

e 


1 

3 
3 
4 
5 

6 
7 
8 
9 
10 

U 
12 
13 
14 
15 

16 
17 
18 
19 
30 

31 
22 
23 
34 
35 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Asoenaion. 


UToofi. 


h    m    a 
31  39  19.85 

3146    7.36 

31  53  50.53 

31  59  38.57 
33   6    0.57 

33  1335  53 
33  1843.33 
33  34  49.66 
33  30  46.08 
33  36  89.95 

32  41  59.48 
234712.77 

22  53   7.73 

33  56  42.16 

23  053^ 

33  4  40.46 
33  7  59.84 
33  10  49.87 
2313  8.60 
3314  64.43 


Yar.of 
RA. 
fori 
Hoar. 


Noon. 


s 
+17.069 
16.804 
16. 
16. 
16.194 

+15.878 
15.519 
15.060 
14.601 
14.049 

+13.406 

18.686 

11.878 

10.077 

9.960 

+  8.800 
7.710 
d.444 
5.105 
3.704 


Apparent 
Deounation. 


Noon. 


33  16   6.04 

+  8.857 

3:)  16  42.60 

+  0.787 

33  16  43.83 

-0.689 

33  16  10.07 

8.184 

33  15   3.33 

3.506 

33  13  33.38 

-4.804 

33  11  13.72 

5.978 

23   8  36.61 

7.003 

23    5  37.99 

7.850 

33   2  21.36 

8.500 

33  58  51.66 

-8.038 

33  55  14.06 

-9.158 

O        I        II 

-15  47  58.1 
16  7  46.4 
J4363I.8 
13  43  49.8 
13    0  17.3 

-13  15  53.3 

1130  44.5 

10  45   6.0 

9  59   6.5 

913   3.5 

-  8  37  13.4 
7  4151.3 
6  57  30.1 
614  0.3 
6  33  14.8 

-  4  52  27.4 
4  15  2.4 
3  40  34.6 
3  8  67.9 
3  41    5.9 

-  3  17  10.3 
1  57  30.0 
143  31.6 
1  31  57.8 
136  36.3 

-  1  35  49.9 
J  30  5.3 
1  39   3.8 

1  53  26.4 

2  9  53.2 

-  2  30  54.9 

-  2  54  58.2 


Yar.of 
Ded. 
fori 
Hoar. 


Noon. 


n 
+  98.90 

109.04 

104.87 

107.65 

110.01 

+118.00 
113.57 
114.64 
115.14 
115.00 

+114.14 
118.46 
100.97 
106.08 
108.10 

+  06.66 
00  J» 
89.76 
74.80 
64.88 

+  54.69 
43.61 
31.00 
10.04 

+    7.06 

-  4.61 
16.61 
06.04 
38.75 
48.31 

-56.60 


Meridian 


h    m 
0  54.9 

0  57.7 

1  0.6 
1  3.3 
1    5.8 

1  8.3 
I  10.6 
1  18.8 
1  14.8 
1  16.6 

1  18.1 
1  19.4 
180.3 
130.9 
131.8 

131.0 
130.3 
1  19.3 
1  17.5 
1  15.3 

1  13.5 
1  9.8 
1  5.8 
1  0.7 
0  56.7 

0  50.1 
0  44.0 
0  37.4 
0  80.5 
0  8S.3 

0  16.9 
0   8.4 


Day  of  the  Month. 


Semidiameter.  .  .  . 
Horizontal  Parallax 


6th. 


7.3 


10th. 


3!o 

7.9 


16th. 


9.0 


80th. 


II 
4.0 

10.5 


85th. 


^6 

I8ii 


KOTS.— The  aign  +  Indloatea  north  deolinationa :  the  algn  —  indioatea  aoath  deoliaatlona. 
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OBBBNWIOH  MBAK  TIMB. 

MABCH. 

APRHi. 

i 

1 

1 

Aeoenaion. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
DeuinatloQ. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Paaa^e. 

e 

f 

%4 

Apparent 
Aaeenaion. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
DeoHnation. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PsMage. 

JvOOtl* 

Noon. 

Noon. 

Noon, 

0 

1 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     8 
33   9  91.36 

s 

O        t        *f 

-9   9  53.9 

It 
-48.31 

h    m 
0  23.3 

1 

h    m     a 
23    5  34.77 

8 
+10.940 

Oil! 

-  7  47    4.0 

+  44.31 

h    m 
22  24.7 

*i 

99  58  61.66 

8.998 

9  30  54.9 

56.60 

0  15.9 

9 

93   9  44.70 

10.586 

7  28  32.3 

48.31 

22  25.0 

3 

99  55  14.06 

9.158 

2  54  58.9 

83.49 

0    8.4 

3 

93  14    2.67 

10.910 

7    8  26.0 

S0.90 

22  2.5.5 

4 

99  5133.81 

9.160 

3  91  96.6 

68.67 

\  0    0.9 

{»    6S.S 

4 

23  18  28.23 

11.918 

6  46  47.7 

55.97 

22  26.1 

5 

99  47  56.01 

8.966 

3  49  41.3 

79.89 

23  45.9 

5 

93  93    1.00 

11.511 

6  23  40.2 

50.64 

22  26.8 

6 

99  44  95.40 

-8.864 

-4  19   3.7 

-74.31 

23  38.7 

6 

93  97  40.64 

+11.796 

-  5  59    5.7 

+  63.99 

22  27.6 

7 

99  41    6.97 

8.006 

4  48  56.1 

74.89 

93  31.7 

7 

93  39  96.85 

19.058 

5  33    6.6 

66.70 

22  28.6 

8 

99  38   9.31 

7.304 

5  18  43.8 

73.94 

93  95.0 

8 

93  37  19.37 

18.317 

5   6  45.0 

70.08 

22  29.6 

9 

99  35  16.59 

6.487 

5  47  55.9 

71.88 

23  18.7 

9 

93  4917.96 

18.566 

4  37    3.2 

73.38 

22  30.7 

10 

99  39  51.50 

5.691 

6  16    3.1 

68.68 

93  12.7 

10 

93  47  99.46 

18.808 

4    7    3.1 

76.61 

22  31.9 

U 

99  30  48.69 

-4.635 

-6  49  45.3 

-64.70 

23    7.1 

11 

93  59  32.79 

+13.046 

-  3  35  46.7 

+  79.75 

92  33.3 

19 

99  99   9.39 

3.6tt 

7    7  43.3 

60.04 

23    1.9 

19 

93  57  48.60 

13.978 

3    3  15.9 

80.88 

22  34.7 

13 

9997  53.99 

9.636 

7  80  43.0 

54.87 

29  57.1 

13 

0    3  10.04 

13.606 

2  29  32.8 

65.78 

92  36.2 

14 

99  97    9.84 

1.630 

7  51  34.3 

49.36 

99  59.7 

14 

0    8  36.99 

18.738 

1  54  39.3 

88.67 

22  .37.8 

15 

99  96  35.64 

-0.641 

8  10  10.0 

43.58 

99  48.7 

15 

0  14    9.43 

13.965 

1  18  37.2 

91.49 

22  39.4 

16 

99  96  31.88 

•»-0.»9 

-8  96  95.3 

-«7.68 

99  45.1 

16 

0  19  47.35 

+14.196 

-  0  4128.2 

+  94.04 

22  41.2 

17 

99  96  50.81 

1.M9 

8  40  18.3 

81.74 

99  41.8 

17 

0  95  30.81 

14.487 

-  0    3  14.4 

90.90 

22  43.1 

18 

99  97  31.59 

9.138 

8  51  48.7 

96.80 

99  38.9 

18 

0  31  19.88 

14.683 

+  0  36    2.5 

90.49 

22  45.1 

19 

99  98  33.00 

3.979 

9    0  57.2 

19.98 

22  36.3 

19 

0  37  14.65 

14.900 

1  16  20.4 

101.99 

22  47.2 

20 

99  99  54.18 

3.778 

9    7  45.7 

14.14 

92  34.0 

20 

0  43  15.23 

15.147 

1  57  37.3 

104.40 

22  49.3 

31 

99  31  33.99 

+  4.681 

-9  19  16.8 

-8.48 

22  32.0 

21 

0  49  21.76 

+15.308 

+  ^.39  51.0 

+100.70 

22  51.6 

33 

99  33  31.31 

5.838 

9  14  33.5 

-B.94 

22  30.2 

99 

0  55  34.40 

15.667 

3  22  59.3 

106.05 

22  54.0 

33 

99  35  45.08 

5.900 

914  39.1 

+  9.44 

22  28.8 

93 

1     1  53.35 

15.904 

4    6  59.7 

111.07 

22  56.4 

34 

99  38  14.95 

6.sa!i 

9  19  37.2 

7.68 

22  27.6 

24 

1    8  18.81 

16.900 

4  51  49.7 

113.06 

22  59.0 

35 

99  40  57.84 

7.103 

9   8  31.7 

19.76 

22  26.6 

95 

1  14  51.00 

16.484 

5  37  26.4 

114.96 

23    1.7 

36 

99  43  54.89 

+  7.646 

-9   9  26.0 

+17.69 

22  25.8 

96 

1  21  30.13 

+16.779 

+  6  23  46.6 

+116.70 

23    4.6 

37 

99  47    4.69 

8.168 

8  54  23.8 

99.47 

22  25.1 

27 

1  28  IC.46 

17.084 

7  10  46.7 

118.98 

23    7.6 

38 

93  50  95.99 

8.698 

8  44  28.7 

97.10 

22  24.7 

28 

1  35  10.23 

17.390 

7  58  22.9 

119.70 

23  10.6 

39 

99  53  58.39 

9.009 

8  32  43.9 

31.61 

22  24.5 

29 

1  42  11.68 

17.794 

8  46  30.9 

190.93 

23  13.8 

30 

99  57  41.09 

9.465 

8  19  12.7 

35.97 

22  24.4 

30 

1  49  21.06 

18.050 

9  35    5.8 

191.94 

23  17.9 

31 

93    133.37 

+  9.874 

-6   3  58.4 

■H0.90 

22  24.5 

31 

1  56  38.57 

+18.408 

+10  24    2.2 

4-199.70 

23  20.7 

33 

1 

93    5  34.77 

+10JBI0 

-7  47    4.0 

+44.31 

22  24.7 

32 

2   4    4.40 

+18.790 

+11  13  14.1 

+193.99 

23  24.3 

Day  of  the  Month. 

lat 

5i2 
13.7 

6th. 

5:4 
14.3 

nth. 

13.9 

16ti 

4:1 
19.( 

L  8l8t.  2 

)    4.5 
M1.8  1 

tOth. 

4:1 
0.8 

Slat 

Day  of  the  Month. 

6th 

.  10th. 

16th. 

11 
3.0 

b.O 

20th. 

// 
2.8 

7.6 

25th. 

27 
7.2 

80th. 

6.9 

Semidiameter  .  . 
Hor.  Parallax    .  . 

i'.8 
9.9 

Sei 
He 

midiameter   .  . 
tr.  Parallax    .  . 

3:5      3:2 

9.2     8.5 

1 

The'fign  +  prefixed  to  the 
tloiu  are  deoreaelng.    T1 

tie  sign-  indioatea  that 

kUon 
nort 

indio 
hdeo 

atea 
Unat 

thai  north  deolinatlona  are  increaaing  and  aonth  deolina- 
iona  are  decreaaing  and  aouth  declinationa  increaaing. 
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MERCURY,   1888. 


GBBBNWIOH  MEAUT  TIME. 

MAT. 

JUNE. 

• 

1 

1 

Avparent 
Asceusioti. 

Var.of 

KA. 

fori 

Hour. 

Apoarent 
Deolinatioii. 

Var.of 

Deol. 

fori 

Honr. 

MeridiHti 
PaHAga. 

• 

1 

1 

Apparent 
Ascension. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Deel. 
fori 

Hour. 

MeridUo 
PMMhge. 

Noon. 

Noon. 

Noon, 

JVoon. 

J^oen. 

Noon. 

Noo^i. 

Noon. 

I 

b    m     s 
1  56  38.57 

s 
+16.409 

0        1        II 

+  10  24    2.2 

+199.79 

h    m 
23  20.7 

I 

h    ni     8 
6  1 1  46.76 

s 
+16.898 

0     /     // 
+25  34  10.6 

II 
-9.48 

h    m 
1  30.3 

2 

2    4    4.40 

18.758 

11  13  14.1 

193.99 

23  24.3 

2 

6  18  23.82 

16.958 

25  29  .30.7 

13.80 

i:)3.0 

3 

2  11  38.71 

19.108 

12    2  34.4 

193.49 

23  28.1 

3 

6  24  47.04 

16.675 

25  23  10.3 

17.86 

1  35.5 

4 

2  19  21.59 

19.468 

12  51  55.5 

193.99 

23  32.0 

4 

6  30  56.14 

15.081 

25  15  16.1 

91.69 

1  37.7 

5 

2  27  13.08 

10.895 

13  41    9.5 

199.80 

23  36.1 

5 

6  36  50.83 

14.475 

25    5  54.8 

95.11 

1  39.6 

G 

2  35  13.14 

+90.179 

+14  30    6.7 

+191.00 

23  40.3 

6 

6  42  30.83 

+13.857 

+24  55  13.1 

-98.33 

1  41.3 

7 

2  43  21.62 

99.585 

15  18  37.2 

190.57 

23  44.9 

7 

6  47  55.90 

13.998 

24  43  17.5 

zxsn 

1  42.8 

8 

2  51  38.24 

90.858 

16    6  30.2 

118.77 

23  49.1 

8 

6  53    5.75 

19.589 

24  30  14.5 

33.94 

1  44.0 

9 

3    0    2.65 

91.173 

16  53  34.2 

116.48 

23  53.7 

9 

6  58    0.14 

11.930 

24  16  10.6 

36.35 

1  45.0 

10 

3    8.34,33 

91.469 

17  39  37.1 

113.68 

23  58.4 

10 

7    2  38.76 

11  976 

24    1  12.0 

38.50 

1  45.6 

I] 

3  17  12.61 

+91.799 

+  18  24  26.5 

+110.35 

11 

7    7    1.31 

+10.601 

+23  45  25.0 

-40.38 

1  46.0 

12 

3  25  56.69 

91.944 

19    7  49.9 

106.51 

0    3.2 

12 

7  1 1    7.52 

9.914 

23  28  55.9 

49.00 

1  46.2 

13 

3  34  45.61 

99.195 

19  49  35.1 

109.17 

0    8J 

13 

7  14  57.08 

9.914 

23  1 1  50.8 

43.38 

1  46.0 

14 

3  43  38.34 

99.960 

20  29  30.2 

97.34 

0  13.0 

14 

7  18  29.68 

8.500 

22  54  15.8 

44.50 

1  45.6 

15 

3  52  33.68 

99.343 

21    7  24.1 

99.07 

0  18.0 

15 

7  21  44.99 

7.773 

22  36  17.0 

45.36 

I  44.9 

16 

4     1  30.40 

+99.374 

+2143    6.5 

+  86.41 

0  23.1 

16 

7  24  42.67 

+  7.099 

+22  18    0.4 

-45.98 

1  43.9 

17 

4  10  27.19 

99.349 

22  16  29.0 

80.41 

0  28.1 

17 

7  27  82.40 

6.977 

21  59  32.1 

46.34 

I  42.6 

18 

4  19  22.71 

99.968 

22  47  24.2 

74.14 

0  33.1 

18 

7  29  43.88  !     5.510 

21  40  58.2 

46.45 

1  41.0 

19 

4  28  15.64 

99.133 

23  15  46.3 

67.68 

0  38.0 

19 

7  31  46.78  1      4.730 

21  22  24.7 

46.31 

i  39.1 

20 

4  37    4.68 

91.945 

23  41  31.7 

61.09 

0  42.9 

20 

7  33  30.81  !      3.038 

21    3  57.5 

45.99 

1  36.9 

21 

4  45  48.62 

+91.708 

+24    4  38.1 

+  54.44 

0  47.7 

91 

7  34  55.72 

+  3.137 

+20  45  42.6 

-45J98 

1  34.3 

22 

4  54  26.29 

91.494 

24  25    4.7 

47.78 

0  52.4 

22 

7  36     1.31  ,      9.398 

20  27  46.0 

44.39 

1  31.4 

23 

5   2  56.62 

91.097 

24  42  52.1 

41.19 

0  57.0 

23 

7  36  47.43        1.615 

20  10  13.7 

43.96 

128.2 

24 

5  II  18.62 

90.730 

24  58    2.6 

34.71 

1     1.4 

24 

7  37  14.04  1  +  0.709 

19  53  11.7 

41.87 

1  24.7 

25 

5  19  31.40 

90.399 

25  10  39.2 

98.38 

1    5.7 

25 

7  37  21.15  1-0.108 

1 

19  36  45.7 

40.95 

1  20.9 

26 

5  27.14.18 

+19.808 

+25  20  46. 1 

+  99.93 

1    9.8 

26 

7  37    8.93 

-  0.908 

+19  21     1.4 

-38.40 

1  16.8 

27 

5  35  26.26 

19.438 

25  28  28. 1 

16  31 

1  13.8 

27 

7  36  37.67 

1.693 

19    6    4.4 

36.31 

\  12.3 

28 

5  43    7.02 

18.954 

25  33  50.7 

10.69 

1  17.5 

28 

7  35  47,86 

9.454 

18  52    0.1 

34.01 

1    7.5 

29 

5  50  35.90 

18.449 

25  36  59.9 

5.19 

1  21.0 

29 

7  34  40.14 

3.183 

18  38  53.5 

31.50 

1    2.5 

30 

5  57  .52.43 

17.995 

25  38    1.9 

+    0.09 

1  24.3 

.30 

7  33  15.38 

3.879 

18  26  49.8 

98.79 

0  57.1 

31 

6    4  56.18 

+17.384 

+25  37    3.3 

-    4.86 

127.4 

31 

7  31  34.66 

-  4.519 

+  18  15  5:^.0 

-95.91 

0  51.5 

32 

6  1 1  46.76 

+16.898 

+25  34  10.6 

-    9.48 

130.3 

32 

7  29  39.29 

-5.091 

+18    6    7.4 

-99.86 

0  46.7 

D( 

%y  of  the  Mouth. 

ftth 

// 
2.£ 

6: 

.   lOth. 

15th. 

2.6 

6.8 

20th. 

/' 
27 

7.1 

Uih. 

SOth. 

Day  of  the  Month. 

4th. 

1$ 
3.£ 

9.S 

9th. 

14th. 

19th. 

94th. 

9«th. 

He 

midiameter    .  . 
»r.  Parallax    .  . 

»      2.5 
^      6.7 

2:9 

7.7 

3.2 

8.4 

SHinidiameter    .  . 
Hor.  Parallax    .  . 

\     l9 
I    lOiK 

4:3 
11.3 

It 
4.8 

12.6 

13.8 

14.9 

KOTB.— The  aign  +  indicate*  nortl 

the  sign  —  indicates  aonth  declinations. 
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GBBBNWIOH  MBAN  TIMB. 


JULY. 

At 

mwww 

AiiimrMHt 

DlifillllMlliM. 

lfHI.1 

• 

5 

o 

Apparent 
Asceniion. 

Var.of 
B.A. 
fori 
Hoar. 

ApjMront 
Deounatlon. 

Var.of 
Deol. 
fori 
Hour. 

MarldUn 

PMMtfC. 

t 

1 

Appartiit 
A«o«ii«lon. 

VftMlf 

li.A. 
fiir  1 
ll«iur. 

M  Ml  MUM 

l'W4MN||M 

o 
Q 

jVoow. 

Jroon. 

JVoon. 

JiToon. 

Jf0Oflf 

7  27  47.03 

ffptm. 

1 

b    n     ■ 
7  3134.66 

s 
-4.51S 

•M8  1563!'o 

#1 
-•ft.91 

li    m 
0  51.6 

l(       Ul 

'n  47 1 

2 

7  29  39.29 

54191 

18   6   7.4 

tt.i0 

0  45.7 

2 

7  33  12.32 

14.999 

2^^  4*1 42,H 

914 

•^i  4tt  (I 

3 

7  27  30.87 

5J09 

17  57  36.6 

19.66 

0  39.0 

3 

7  ;*8  «l.05 

14,9)9 

2r/r^^  iwu 

%     \^\  '4'dhl  1 
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7  25  11.17 

•.o» 

17  50  23.6 

16.3B 
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QSEEm  WIOH  MBAK  TIME. 

8BPTEMBKB. 

00'iX)BER. 

1 

i 

1 

Aaoension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DeoUnation. 

Var.of 
Decl. 
fori 
Hoar. 

MeridlsD 
Passace. 

1 

Aaoension. 

Var.of 
RA. 
fiirl 
Honr. 

Avparent 
Ded&ation. 

Var.of 
DeoL 
fori 
Hoar. 

Meridian' 
PsasNc*. 

Noon, 

Noim, 

Noon. 

Noon, 

0 

1 

Noon. 

ivoon. 

Noom* 

Noon. 

b    ni     8 
11  14  58.48 

s 
+16.336 

0       1       ti 

+  6  15  43.3 

-117.07 

h    m 
0  30.7 

1 

h    m    a 
13  59  34.81 

a 
+11.491 

0      t      u 

-14  39  16.5 

-70.18 

li    ni 
1  17.0 

9 

11  91  98.81 

16.140 

5  98  59.9 

117.16 

0  33.3 

9 

14    4    8.99 

11.901 

15    3  94.9 

78.87 

1  17.6 

3 

1197  53.99 

15.909 

4  49    0.7 

117.10 

0  35.7 

3 

14    8  36.63 

11.073 

16  33  30.8 

73.00 

[  18.9 

4 

11  34  19.16 

15.673 

3  55  19.5 

116.90 

0  38.1 

4 

14  12  59.51 

10.833 

16   9  30.9 

71.00 

I  18.6 

5 

1 1  40  95.65      15.453 

3    8  30.7 

116.57 

0  40.4 

5 

14  17  16.40 

10.068 

16  30  91.8 

68.18 

i  18.9 

6 

1 1  46  33.98  +15.843 

+  2  21  58.2 

-116.19 

0  49.0 

6 

14  21  26.58 

+10.970 

-16  56  59.6 

-85.00 

[  19.1 

7 

11  59  37.38 

15.049 

1  35  37.8 

115.56 

0  44.7 

7 

14  95  99.35 

0.060 

17  99  90.3 

61.70 

1  192 

8 

1 1  58  36.08  '    14.850 

0  49  39.1 

114.00 

0  46.8 

8 

14  99  93.90 

0.580 

17  46  19.4 

68.10 

19.9 

9 

19   4  30.98 

14.667 

+  03  43.4 

114.14 

0  48.7 

9 

14  33    9.98 

9.186 

18   8  61.7 

54.40 

19.0 

10 

1910  90.17 

14.498 

-  0  41  46.1 

113.31 

0  50.6 

10 

14  36  44.44 

8.737 

18  99  51.6 

50.49 

18.6 

II 

19  16    5.96+14.395 

-  1  96  54.7 

-119.40 

0  59.4 

11 

14  40    8.99 

+  8.935 

-18  49  13.1 

-46.85 

i  18.1 

12 

19  91  47.89      14.165 

9  1 1  40.6 

111.41 

0  54.2 

19 

14  43  19.98 

7.6n 

19   6  49.3 

41.71 

I  17.3 

13 

19  97  95.99 

14.011 

9  56    1.6 

110.34 

0  55.9 

13 

14  46  16.19 

7.064 

19  99  39.3 

38.88 

16.3 

U 

19  33    0.39 

13.863 

3  39  55.8 

100.19 

0  57.5 

14 

14  48  57.39 

6.361 

19  36  13.7 

31.56 

15.0 

15 

19  38  31.38 

13.791 

4  93  91.7 

107.97 

0  59.1 

15 

14  51  90.91 

5.508 

19  47  44.0 

85.80 

13.5 

16 

19  43  69.09 

+13.563 

-  6   6  17.7 

-106.60 

1    0.6 

16 

14  63  95.05 

+  4.739 

-19  56  69.6 

-  19.74 

11.6 

17 

19  49  93.41 

13.450 

6  48  49.3 

105.35 

1    9.1 

17 

14  65    7.69 

8.80O 

90   3  97.5 

13.08 

9.4 

18 

19  54  44.64 

18.390 

6  30  33.9 

103.94 

1    3.6 

18 

14  56  96.70 

9.788 

90   7  16.3 

-   5.88 

1    6.7 

19 

13   0    9.77 

13.198 

7  1 1  50.9 

100.47 

1    4.8 

19 

14  67  19.85 

1.645 

90   8   6.0 

+    1.93 

3.6 

90 

13    517.87 

13.066 

7  59  31.8 

100.93 

1    6.1 

90 

14  67  44.93 

+  0.430 

90   6  38.6 

10.38 

0.1 

91 

13  10  99.96 

+19.949 

-839  35.0 

-90.83 

1    7.4 

91 

14  67  39.89 

-8.880 

-19  69  41.7 

+  10.48 

0  66.1 

99 

13  16  39.06 

19.817 

0  1159.1 

97.86 

1    8.6 

99 

14  67   9.64 

8.M0 

19  49  68.6 

99J88 

0  61.6 

93 

13  90  45.17 

19.681 

9  50  49.9 

95.98 

1    9.7 

93 

14  66  61.87 

8.684 

19  36  14.7 

30.54 

0  46.4 

94 

13  95  48.93 

19.563 

10  98  49.7 

94.11 

1  10.8 

94 

14  64    6.59 

5.110 

19  18  17.9 

BOM 

0  40.7 

95 

13  30  48.18 

19.439 

li    5  50.0 

99.83 

1  11.9 

95 

14  61  46.70 

84M1 

18  66  67.9 

61.30 

0  34.4 

96 

13  35  44.99 

+19.996 

-1149  99.1 

-90.97 

1  19.9 

96 

14  48  63.13 

-7J08 

-18  99  11.3 

+  79.49 

0  97.6 

97 

13  40  38.34 

19.154 

1918  11.9 

88.99 

1  13.9 

97 

14  45  98.11 

9.189 

17  68   4.7 

88.00 

0  90.3 

98 

13  45  98.97 

19.005 

19  53   3.9 

86.00 

1  14.8 

98 

14  41  35.30 

10.819 

17  99  69.6 

08.77 

0  19.6 

99 

13  50  14.50 

11.846 

13  97   3.0 

83.87 

1  15.6 

99 

14  37  19.90 

11.084 

16  44    3.7 

101.08 

5  0    4. a 
)n  16. • 

30 

13  54  56.78 

11.675 

14    0   8.9 

81.55 

1  16.3 

30 

14  39  48.67 

11.880 

16   919.9 

107.83 

93  47.4 

31 

13  59  34.81 

+11.491 

-14  39  16.6 

-79.19 

1  17.0 

31 

14  98   9.90 

-11.689 

-1618  36.0 

+110.07 

93  38.9 

39 

14    4    8.99  +11.991 

1 

-16   3  94.9 

-76.57 

1  17.6 

39 

14  93  30.44 

-11.476 

-14  34    1.7 

+111.53 

93  30.6 

Day  of  the  Month. 

9d 

.     7th. 

19tb. 

nth. 

Md. 

97th. 

Dayof  theHoBlh. 

Id. 

Tth. 

tSth. 

nth. 

Sid. 

97th. 

Semidiameter  .  .  . 
Horizontal  Parallax 

6J 

1     i& 
b     6.5 

<i'.5 
6.7 

£6 

6.9 

5^7 
7.9 

2:8 
7.6 

Semidiameter   .  . 
Uor.  Parallax    .  . 

£0 
8.0 

£3 

8.7 

9.6 

^0 
10.6 

4"^ 

llJd 

19.9 

VOTB.— The  sign  +  IndioatM  north  declinations  i 

the  aign  ^  indloataa  ao 

nth  deolinatlona. 

MERCURY,  1888. 
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VENUS,   1888. 


&REEii  WIOH  MBAK  TIME. 

JANTTART. 

FEBBUART. 

• 

1 

O 

Q 

1 

Apparent 

Kght 
AaoensioD. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Deollnation. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
PMsage. 

• 

1 

1 

Apparent 

Kght 
Aecension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Deollnation. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Panage. 

2foon. 

Noon. 

Noon. 

Nomi. 

Noon. 

Noon. 

Noon. 

Noon. 

b    m     a 
15  37  43.87 

•fii.ess 

O         1         II 

-16  40    9.5 

-49.44 

ii    III 
20  56.1 

h     Dl       8 

18  11  31.41 

8 

+19.953 

0     1      II 
-21  55  44.1 

II 
-4.38 

h    m 
2128.1 

i    2 

15  42  23.60 

11.685 

16  56  58.5 

41.65 

20  56.8 

2 

18  16  42.47 

19.969 

21  57  10.7 

9.83 

2129.3 

;  3 

15  47    4.77 

11.745 

17  13  28.2 

40.83 

20  57.5 

3 

18  21  53.89 

19.969 

21  57  59.9 

-  1.97 

21  30.6 

4 

15  51  47.35 

11.804 

17  29  37.8 

39.97 

20  58.3 

4 

18  27    5.61 

19.993 

21  58  11.6 

+  0.30 

21  31.8 

5 

15  56  31.34 

11.869 

17  45  26.3 

39.08 

20  59. 1 

5 

18  32  17.57 

13.008 

21  57  45.7 

1.87 

21  33.1 

6    16    1  16.72 

+11.919 

-18    0  53.0 

-38.15 

21    0.0 

6 

18  37  29.70 

+13.006 

-21  56  41.8 

+  3.45 

21  34.3 

7 

16    6    3.46 

11.976 

18  15  57.0 

37.19 

21    0.8 

7 

18  42  41.95 

13.019 

21  55    0.1 

5.03 

21  35.6 

8 

16  10  51.56 

19.039 

18  30  37.6 

36.19 

21     1.7 

8 

18  47  54.26 

13.014 

21  52  40.5 

6.61 

21  36.9 

9 

16  15  41.00 

19.067 

18  44  53.9 

35.16 

21    2.6 

9 

18  53    6.59 

13.013 

21  49  43.0 

8.19 

2138.2 

■10 

16  20  31.73 

19.141 

18  58  45.2 

34.10 

21    3.5 

10 

18  58  18.86 

13.010 

21  46    7.4 

9.77 

21  39.5 

11 

16  25  23.74 

+19.194 

-19  12  10.6 

-33.01 

21    4.4 

11 

19    3  31.03 

+13.004 

-21  41  53.9 

+11.35 

21  40.7 

|]2 

16  30  17.00 

19.945 

19  25    9.5 

31.89 

21    5.4 

12 

19    8  43.03 

19.996 

21  37    2.5 

19.93 

21  41.9 

!]3 

16  35  11.48 

19.995 

19  37  41.2 

30.74 

21    6.4 

13 

19  1.3  54.82 

19.086 

21  31  .33.3 

14.50 

21  43.2 

14 

16  40    7.15 

19.344 

19  49  44.9 

99.56 

21    7.4 

14 

19  19    6.34 

19.973 

21  25  26.5 

16.07 

21  44.5 

15 

16  45    3.97 

19.391 

20    1  19.9 

96.35 

21    8.4 

15 

19  24  17.52 

19.959 

21  18  42.2 

17.63 

21  45.7 

16 

16  50    1.91 

+19.437 

-20  12  25.5 

-97.11 

21    9.5 

16 

19  29  28.35 

+19.949 

-21  1120.5 

+19.18 

21  46.9 

17 

16  55    0.95 

19.489 

20  23    1.1 

95.85 

21  10.5 

17 

19  34  38.76 

19.994 

21    3  21.8 

90.79 

21  48.1 

18 

17    0    1.03 

19.595 

20  33    6.0 

94.56 

21  11.6 

18 

19  39  48.70 

19.904 

20  54  46. 1 

93.95 

21  49.3 

19 

17    5    2.14 

19.567 

20  42  39.7 

93.95 

21  12.7 

19 

19  44  58.14 

19.889 

20  45  33.8 

83.77 

21  50.5 

30 

17  10    4.24 

19.007 

'     20  5141.6 

91.91 

21  13.8 

20 

19  50    7.03 

19.858 

20  35  45.2 

85.88 

21  51.7 

21 

17  15    7.28 

+19.646 

-21    0  11.1 

-40.55 

21  14.9 

21 

19  55  15.34 

+19.833 

-20  25  20.6 

+86.77 

21  52.9 

22 

17  20  11.23 

19.683 

21    8    7.7 

19.17 

21  16.1 

22 

20    0  23.03 

19.806 

20  14  20.3 

8B.8S 

21  54.1 

23 

17  25  16.05 

19.718 

21  15  30.9 

17.76 

21  17.2 

23 

20    5  30.07 

19.778 

20    2  44.7 

89.71 

21  65.3 

24 

17  30  21.70 

19.759 

21  22  20.2 

16.34 

21  18.4 

24 

20  10  36.41 

19.749 

19  50  34.2 

31.16 

21  66.5 

25 

17  3528.13 

19.784 

,     2128  35.1 

1 

14.90 

21  19.6 

25 

20  15  42.03 

19.719 

19  37  49.1 

38.69 

21  67.6 

26    17  40  35.30 

+19.814 

-21  34  15.3 

-13.44 

21  20.8 

26 

20  20  46.91 

+19.688 

-19  24  29.9 

+34.00 

21  58.7 

27    17  45  43.18 

19.849 

21  39  20.2 

11.97 

21  22.0 

27 

20  25  51.03 

19.655 

19  10.37.0 

35.40 

21  59.8 

28     17  50  51.71 

19.868 

21  43  49.6 

10.48 

21  23.2 

28 

20  30  54.34 

19.691 

18  56  10.8 

36.78 

22    0.9 

29  ,  17  56    0.85 

19.899 

21  47  42.9 

8.97 

21  24.4 

29 

20  35  56.83 

19.586 

1841  11.9 

38.14 

22    2.0 

30|  18    1  10.54 

19.915 

21  51    0.0 

7.45 

21  25.6 

30 

20  40  58.49 

19.551 

18  25  40.7 

39.47 

22    3.1 

31 

18    6  20.74 

+19.935 

-21  53  40.5 

-5.99 

21  26.8 

31 

20  45  59.29 

+19.515 

-18    9  37.8 

+40.78 

22    4.1  J 

32    18  11  31.41 

+19.953 

-21  55  44.1 

-4.38 

2128.1 

32 

20  50  59.22 

+19.478 

-17  53    3.6 

+48.07 

22    5.2 

1 

Day  of  tbe  Mooth. 

i 

Ut. 

9:i 

9.8 

6tb. 

9:1 
9.4 

11th. 

87 
9.0 

16tl 

8:5 

8.: 

1.  2l8t  2 

II 
1    8.2 

r    8.4 

10th. 

// 
7.9 

8.2 

Slat. 
7.9 

Dj 

fty  of  the  Kont 

h. 

6th 

.  10th. 

15th. 

SOth. 

85th. 

80th. 

1 

Semidiameter  .  . 
Hor.  Parallax    .  . 

Sei 
Ho 

tnidiameter 
>r.  Parallax 

•  • 

•  • 

7.? 

I     7:2 
'     7.5 

7.0 
7.3 

6';9 

7.1 

^7 
6.9 

die 

as 

KOTIL— Tb 

e  aign  +  indicatee  north  deolinationa : 

the  aign  —  fau 

lioatea  ■oath  deoUnations. 

VENUS,   1888. 
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GBBBNWIOH  MBAir  TIME. 


MABCH. 


a 
o 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
% 
29 
30 

31 
32 


Apparent 

Right 
Asceniiion. 


yoon. 


h    m     fl 
20  40  58.49 

20  45  59.29 

20  50  59.22 

20  55  58.26 

21  0  56..3d 

21  5  53.58 
21  10  49.85 
21  15  45.18 
21  20  39.56 
21  25  32.98 

21  30  25.44 
21  35  16.94 
21  40  7.47 
21  44  57.04 
21  49  45.66 

21  54  33.33 

21  59  20.07 

22  4  5.88 
22  8  50.78 
22  13  34.78 

22  18  17.90 
22  2:}  0.17 
22  27  41.60 
22  32  22.23 
22  37    2.06 

2241  41.13 
22  46  19.46 
22  50  57.09 

22  55  34.04 

23  0  10..35 


23 
23 


4  46.04 
921.15 


Var.of 
R.  A. 
{6t  1 
Honr. 


Ifoon. 


Apparent 
declination. 


Dec 


Ifooti, 


+ja.55i 

19.515 
19.478 
19.441 
19.403 

9.364 
9.395 
9^86 
9.946 
9.906 

9.166 
9.196 
9.086 
9.046 
J9.006 

1.967 
1.998 
1.889 
1.851 
1.814 

1.778 
1.743 
1.709 
1.676 
1.644 

1.613 
1.583 
1.554 
1.596 
1.500 


1.475 
1.451 


O         I         10 

18  25  40.7 
18  9  37.8 
17  53  3.6 
17  35  58.8 
17  18  23.8 

17  0  19.2 
16  41  45.7 
16  22  43.8 
16  3  14.2 
15  43  17.4 

15  22  54.2 
15  2  5.2 
14  40  50.9 
14  19  12.1 
13  57  9.4 

13.34  4.3.4 
13  II  54.9 
12  48  44.6 
12  25  13.1 
12  121.1 

II  37  9.3 
11  12  38.3 
10  47  48.8 
102241.5 
9  57  17.1 

9  31  36.2 
9  5  39.6 
8  39  27.9 
8  13  1.7 
7  46  21.7 

7  19  28.7 
6  52  23.4 


Var.of 
Decl. 
for  1 
Hour. 


Jfoon. 


-I-39.47 
40.78 
49.07 
43.34 
44.56 

+45.80 
46.99 
48.16 
49.30 
50.49 

+51.51 
59.57 
53.61 
54.«9 
55.60 

+56.56 
57.48 
58.38 
59.95 
60.09 

-K0.90 
61.68 
69.43 
63.16 
63.86 

+64.53 
65.17 
65.79 
66.38 
66.94 

+«7.47 
+«7.»7 


Meridian 


h 
22 

22 

22 

22 

22 


m 
3.1 

4.1 

5.2 

6.2 

7.2 


22  8.2 
22  9.2 
22  10.2 
22  11.2 
22  12.1 

22  13.0 
22  13.9 
22  14.8 
22  15.6 
22  16.5 

22  17.3 
22  18.1 
22  18.9 
22  19.7 
22  20.5 

22  21.3 
22  22.0 
22  22.8 
22  23.5 
22  24.2 

22  24.9 
22  25.6 
22  26.3 
22  27.0 
22  27.6 

22  28.2 

22  28.8 


Day  of  the  Month. 


Semidiameter  . 
Hor.  Parallax   . 


Ist. 


d!6 

6.8 


6th. 


6.6 


nth. 


d'.3 
6.5 


16ih. 


d:2 

6.4 


31st  Mth 


II 
6.0 

6.3 


5.9 
6.1 


SlBt. 


II 

5.8 
6.0 


APRIL. 


o 
o 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Ancension. 

Var.of 
B.A. 
fori 
Hoar. 

Noon, 

ifoon. 

h    m    s 

s 

23    921.15 

+11.451 

23  13  55.70 

U.49B 

23  18  29.73 

11.407 

23  23    3.27 

li.387 

23  27  30.35 

11.369 

23  32    9.01 

+11.398 

23  36  41.27 

11.336 

23  41  13.16 

11.399 

23  45  44.73 

11.309 

23  50  16.00 

11.997 

23  54  47.01 

+11.987 

23  59  17.80 

11.978 

0    3  48.39 

11.971 

0    8  18.83 

11.965 

0  12  49.15 

11.961 

0  17  19.38 

+11.990 

0  21  49.57 

11.958 

0  26  19.75 

11.990 

0  30  49.97 

11.961 

0  35  20.27 

11.965 

0  39  50.68 

+11.970 

0  44  21.24 

11.977 

0  48  52.00 

11.986 

0  53  22.99 

11.997 

0  57  54.26 

11.309 

1    2  25.85 

+11.393 

1    6  57.79 

11.339 

1  11  30.13 

11.357 

1  16    2.91 

11.376 

1  20  36.16 

11.307 

1  25    9.92 

+11.418 

1  29  44.23 

+11.441 

Apparent 

Var.of 
Ded. 
fori 
Hour. 

JtOOh. 

JnToon. 

0        1        II 

-6  52  23.4 

+67.07 

6  25   6.4 

68.44 

5  57  38.4 

68.80 

5.30    0.1 

60.30 

5    2  12.1 

60.60 

-4  34  15.1 

+70.05 

4    6  10.0 

70.38 

3  37  57.3 

70.68 

3    9  37.8 

70.05 

2  41  12.2 

71.10 

-2  1241.1 

+71.40 

1  44    5.3 

71.56 

1  15  2.5.5 

71.74 

0  46  42.3 

71.86 

-0  17  56.4 

71.96 

+0  10  51.4 

+79.09 

0  39  40.5 

79.06 

1    8  30.1 

79.07 

1  37  19.6 

79.06 

2    6    8.4 

79.00 

+2  34  55.7 

+71.08 

3    3  40.8 

71.89 

3  32  23.1 

71.60 

4    1    1.9 

71.53 

4  29  36.5 

• 

71.34 

+4  58   6.3 

+71.19 

5  26  30.5 

70.88 

5  54  48.5 

70.61 

6  22  59.5 

70.31 

6  51    3.0 

60.06 

+7  18  58.2 

•M9.69 

+7  46  44.4 

-kmsa 

Meridian 


h  m 
22  28.8 
22  29.4 
22  30.1 
22  30.7 
22  31.3 

22  31.9 
22  32.5 
22  33.1 
22  33.7 
22  34.3 

22  34.8 
22  35.4 
22  35.9 
22  36.5 
22  37.1 

22  37.7 
22  38.2 
22  38.8 
22  39.3 
22  39.9 

22  40.4 
2241.0 
22  41.6 
22  42.2 
22  42.7 

22  43.3 
22  43.9 
22  44.5 
22  45.1 
22  45.7 

22  46.4 

22  47.0 


Day  of  the  Month. 


Semidiameter. 
Hor.  Parallax . 


5th. 

10th. 

15th. 

30th. 

05th. 

57 
5.9 

€,7 
5.9 

1^:6 

5.8 

II 
5.5 

5.7 

5.6 

tOth. 


iA 

5.5 


The  algn  +-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  soath  deoUn»> 
tioBS  are  deereaaing.    The  si^ — indicates  that  norl^  dedinations  are  decreasing  and  sonth  deoUnatlons  increasing. 
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VENUS,   1888. 


GEEENWIOH  MBAS  TIME. 

MAT. 

JUME. 

1 

^gJS^' 

VM.of 

A 

VK.of 

Muldiui 

1 

'5SS" 

Tar.ot 

^^^L 

Vu.sl 
I>«1. 
fori 

"3 

1 

J.,»«. 

■s 

1 

JVo™. 

Jfom.         ;  -Vom. 

Sot,,. 

jc«™. 

y«^ 

«.«.. 

1 

I  35    9.93 

+11.418 

+  T  18  56.3     +eS.(N 

38  46.4 

1 

3  53  36.77 

+19.896 

+  19  30  39.9 

+43.03 

33  13.91 

a 

1  39  44.33 

11.411 

7  46  44.4      69.93 

38  47.0 

3 

3  58  30.40 

19.674 

19  4751.3 

49.33 

33  14.1 

3 

1  34  19.11 

11.466 

8  14  30.8      68.81 

33  47.7 

3 

4    3  35.13 

19.790 

SO    4  31.0 

41.00 

83  15.3 

A 

I38  54.«l 

1I.4S9 

8  4146.9      68.36 

23  48.3 

A 

4    8  40.96 

19.765 

SO  20  3H.5 

30.64 

3:i  16.4 

5 

1  43  30.77 

n.3» 

9    9     1.8.     67.88 

38  49.0 

5 

4  I3  47.B6 

19J10 

30  36  13,0 

38.95 

33  17.6 

<i 

1  48    7.C0 

+11  .Mg 

+  9  36    4.9 

+67.38 

33  49.7 

R 

4  18  55.81 

+19.853 

+30  61  13.9 

-H«.M 

23  18.8 

7 

153  45.15 

1I.S80 

10    8  55.5 

66.84 

38  50.4 

7 

4  34    4.80 

19.806 

21    5  40.7 

35.41 

83  80.0 

fl 

1  57  33,44 

ll.BLI 

10  39  32.8 

66.97 

28  51.1 

8 

4  39  14.79 

19.838 

31  19  38.7 

33.85 

33  81.2' 

9 

3    3    3.50 

11.644 

I0  65  5G.I 

65.67 

88  51.8 

9 

4  34  25.77 

19.878 

31  38  49.4 

39.47 

33  33.4 

10 

3    6  43.37 

1I.B7B 

II  33    4.6 

•S.04 

38  53.5 

ID 

4  39  37.70 

13.017 

81  45  30.3 

30.66 

2323.7' 

,, 

3  1 1  3:t.06 

+11.713 

+  1147  57.7 

+41.38 

28  53.3 

11 

4  44  60.56 

+i3.au 

+31  57  34  6 

+90.43 

83  36.0 1 

13 

3  16    4.61 

ii.7ia 

18  13  34.6 

W«9 

38  54.0 

13 

4  50    4.31 

13.001 

28    9    8.0 

97.87 

23  26.3! 

n 

3  3()  47.04 

11.787 

I3:J8  54.6 

es.»7 

33  54.8 

13 

4  55  18.90 

13.195 

88  19  51.9 

96.98 

23  27.61 

14 

a  85  30.37 

n.83S 

13    3  56.9 

69.99 

22  65.6 

H 

5    0  34.30 

13.168 

33  30    3.9 

94.70 

23  39.0 

15 

8  30  14.63 

11.S6& 

13  38  40  8 

61.44 

32  56.4 

15 

5    5  50.48 

13.189 

33  39  37.4 

93.00 

23  30.3 1 

16 

3  34  50.84 

+11. BOS 

+  13  53    5.6 

+60.69 

23  67.3 

16 

6  11    7.39 

+13.919 

+33  48  33.0 

+91.46 

23  31.71 

17 

3  39  46.03 

ll.Md 

14  17  10.6 

sg.;8 

88  58.1 

17 

5  16  34.98 

13.947 

23  66  47.4 

10.W 

23  33.0 

l|« 

8  44  33.31 

U.MB 

14  40  55.0 

68.01 

38  58.9 

l« 

5  8143.33 

13.973 

33    4  33.8 

18.16 

33  34.4 

19 

3  49  31.41 

lS.03tt 

15    4  18.3 

68.01 

33  59.8 

19 

5  87    8.06 

13.987 

33  1 1  19.0 

16.49 

83  35.8 

30 

2  54  10.65 

ia.o?3 

15  37  19.3 

87.08 

23    0.7 

20 

5  33  81.45 

13.310 

83  17  34.4 

i4.eu 

33  37.3  1 

ai 

3  69    0.93 

+19.117 

+15  49  57.7 

+56.19 

33    1.6 

31 

5  37  41.35 

+13.339 

+83  33    9.1 

+13,00 

33  38.6 

33 

3    3  53.3ci 

I9.1G9 

16  13  13.7 

S.V13 

23    3.5 

33 

5  43    1.70 

13.357 

83  89    8,9 

11.38 

33  40.0 

23 

3    8  44.71 

la.sor 

16  34    3.5 

54.11 

33    3.5 

33 

5  48  3'.i.J5 

13.373 

83  33  15.5 

8.66 

33  41.4 

34 

3  13  38.33 

ia.9&a 

16  55  89.5 

53.06 

83    4.5 

84 

6  53  43.66 

13.386 

33  35  46.6 

7.83 

23  48.8 

85 

3l8  33.8r. 

la-asa 

17  16  89.9 

51. »B 

83    5.5 

35 

5  69    4.95 

13.387 

33  38  36.1 

6.19 

83  44.3 

36 

3  33  aa.eo 

+i9.aia 

+17  37    4.1 

+S0.87 

23    6.5 

26 

6    4  36.60 

+13.406 

+83  40  43.9 

+  4.4S 

33  45.6 

37 

3  8d  i::V 

ta.3»3 

17  57  11.4 

40.73 

83    7.5 

87 

6    9  48.44 

13.413 

33  48    9.8 

9.70 

83  47.01 

38 

3  33  83.47 

IS.440 

18  16  51.1 

4a.5G 

83  e.5 

88 

6  15  10.41 

13.417 

33  43  63.7 

+  0,85 

83  48.5 

39 

3  3a  33.60 

19.487 

18  36    2.4 

47.37 

83    9.6 

39 

680  38.46 

13.418 

33  43  55.5 

-0.80 

33  49.9 

30 

3  43  33.86 

J9.S» 

18  54  44.8 

46.15 

23  10.7 

30 

6  33  54.53 

13.419 

33  48  15.3 

9.56 

33  51,3 

»l 

3  48  24.35 

+19.681 

+19  1867.5 

+44.80 

33  11.8 

31 

6  31  16.57 

+13.417 

+33  40  58.6 

-4.31 

33  63.7 

33 

3  63  aii.77 

+Ui.m 

+19  30  39.9 

+«.93 

33  12.9 

38 

6  36  38.53 

+13.419 

+83  3847.9 

-6.07 

23  64.8 

D«yof  UieMuuUi. 

Stb 

1(Hh. 

ISUi.  JttUi 

IBth. 

(Mb. 

D 

jofUieUDnUi. 

ith. 

tth. 

14Ui. 

Mb. 

3(th.|lllU,. 
"4il     4"9| 

Sb 

li' 

5.3 

i'M    eCi 

5!l 

fi'l 

Sfl 

S'fl 

H'o 

.<0 

fi"0 

Ho 

r.  PoroJlax    .  . 
Hon. 

6j: 

-Th. 

6.4 

■IBI1  + 

5.4     5.3 

5.3 
nth  da 

bit 

Ho 

T.  PuaUu    .  . 

the  hIkh indloU 

bam 

6.8 

tiH 

b.l 

5.1      6.1 1 

VENUS,   1888. 
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GBEENWIOH  MEAN  TIMB. 


JULY. 

• 

▲I 

rausT. 

Apparent 
DaolIoaUoti. 

Noon, 
+17  W  10/9 

Var.  of 
iiaol. 
fori 

Jiotir. 

Noon. 

f  Muntb. 

Appareut 

Rigrbt 
Aacensiou. 

Var.  of 
K.A. 
for  1 
Hour. 

Appareut 
Decimation . 

Var.  of 
Decl. 
fori 
Hoar. 

Piuwage. 

Ii     III 
2:*  52.7 

• 

§ 

o 

1; 

1 

Apparent 

KiKht 
Aaceuaioo. 

Noon. 

b    in~  a 
9  12  46.52 

Var.  or 
B.A. 
fori 
Hoor. 

/foon. 
+19.401 

Marldlaii 
I'aAMf*. 

a   : 

Xoon. 
b    m     s 

6:n  16.57 

Noon. 

s 
+13.417 

+2:?40'52!« 

Nooti. 

1 

li 
-  4.31 

0  %).n 

2 

6  36  38.52 

13.419 

23  38  47.9 

6.07 

2:^  54.2 

2 

9  17  43.5« 

19.354 

17    H54.5 

ta.n 

0  31.H 

3 

6  42    0.31 

13.405 

23  36    1.1 

7.83 

23  55.6 

3 

9  22  39.51 

\9.'Jfn 

16  47    9.7 

M.96 

0  32,4 

4 

6  47  21.90 

13.305 

23  32  32.2 

0.58 

2:^  57.0 

4 

9  27:M.31 

19.90M 

IG24ft7,« 

M,09 

0  33.H 

3 

6  52  43.22 

13.383 

2:J28  21.3 

11.33 

2:<  58.4 

5 

9  32  'zi.m 

19/^13 

16    2  17.6 

67.91 

OMM 

6 

6  58    4.23 

+  13.366 

+•«  2:J  28.7 

-13.07 

23  51».9 

6 

9  37  20.55 

+19.107 

+  15  39  11,5 

'M.90 

0  35,7 

7 

7    3  24.84 

13.351 

2:J  17  54.4 

14.80 

7 

9  42  11.99 

19.191 

15  I5  39.H 

tMM 

0  ;m,6 

8 

7    «  45.02 

13.3:B 

2:J  I  i  38.7 

16.52 

0    1.3 

8 

9  47    2.33 

l9.Cf75 

14  51  43.1 

m,r/ 

0  37.5 

» 

7  14    4.71 

13.310 

23    4  4i.n 

18.33 

0    2.7 

9 

9  51  51. .79 

19.030 

14  27  22.2 

•K37 

0  ;05.4 

10 

7  19  23.85 

13.906 

22  57    3.9 

19.93 

0    4.J 

10 

9  56  39.:i5 

n,M6 

14    2  37,9 

4B.» 

0  y.1.2 

11 

7  24  42.40 

+13.259 

+22  4<i  45.3 

-21  .fe 

0    T»A 

II 

10    1  'm*M) 

+11.941 

+I3;i7:j^i.^ 

'«ai.stf 

0  4^1,0 

19 

7  30    0.30 

13.231 

*i  39  46.3 

2J.29 

0    «-»- 

12 

10    6  12.9^ 

n.«M 

13  12    1.7 

64J4 

0  40^. 

13 

7  35  17.50 

13^91 

22:5^1    7.3 

94.95 

0    ^.1 

13 

10  10  .v;  04 

!!.«£«' 

12  4<;  11,3 

i&><» 

0  41>; 

14 

7  40  33.96 

13.l7*i 

22  19  4-.7 

9e.ou 

0    9.4 

14 

10  \UA-lAi) 

llJilU 

12  2^1    0.3 

^Xl 

0  42>l 

15 

7  45  49.6:i 

13.177 

22    tf.yi.7 

98.23 

0  10.7 

1.5 

10  2*^^5.1*3 

11.^75 

1 1  .53  29.5 

mM 

0  42.2 

16 

7  51     4.4y 

>23  ■•! 

VJI  .57  i:5.?» 

-40-W 

0  12.0 

\i\ 

10-^,    7.31 

+11.7W 

+11  '^'.vfsy. 

•<JM 

0  4^/^ 

17 

7  56  l«f.4s 

13<«l 

21  44  .TT.C 

31.44 

0  i:{.2 

17 

10  29  4'-//2 

tl.0MS 

w:/ruA 

».ti 

0  44.7 

le 

:?     1  3l-5r; 

;3«« 

21  :«    5:5 

SK.^'; 

0  11. r. 

i- 

10  ?A  'tnM 

lJ.Mi 

10:^2  r,/i 

4ft  rt 

0  4.5,4 

19 

«    6  4.3.71 

.^JH» 

21  1-  :UJ, 

i4-i» 

0  ir,.7 

19 

\h'f.9    i-.^* 

jj^om; 

Uf    4T!'J 

mfjf* 

04^  1 

•ii) 

-  1 1  5I-1«> 

a  J«te 

21     4«.7 

x.w 

9  17.9 

2^/ 

10  4:5  ¥ii9\ 

Jfi«S 

'jy.zi  1 

T^iH' 

'#4r^>; 

*21 

e  17   5.1»> 

-*-:*- ws 

-♦^-^»  4*  %'iA 

-rj» 

0  I-.2 

21 

10  4r  -U.VA 

♦  >j.:<9i» 

-f  V    -    >.-? 

"'AV, 

^♦7J; 

'& 

a-Aj  i4.?i* 

^jMi 

'S*  .'A  ;fiL2f 

»i»r 

0  iCO 

tt 

10  r^     1.7- 

lJ4d» 

K  ff  f/.^ 

7.  X' 

H  4>-i 

23 

-  27  *f-44 

i2>   " 

•3"  J  «-*:*; 

mJA 

•»  ■^.'.7 

^5 

10  57  >J1 

jryflAr 

^  i'y  57.^ 

7%^ 

♦  tVV 

24 

« '.'U't*:n 

ii-^r 

-S^j'    1  ^.2 

4-.Vf 

**z.:* 

24 

If    2  13  74 

J3^. 

7  42    1/, 

794ft 

•^^-7 

^ 

'5  37  35  5Qf 

i-* 

1-4451^ 

C^4i 

h  t^  i 

^> 

1 1    e  4r.7« 

iJ-M4 

7  U'.'?  > 

Ti  *i 

*5i^/i; 

'26 

•42  4*:'  44 

-^-•i-ttir 

♦  J  -^  t>..3 

-44 -*V 

*iz%: 

&, 

n  n  ^i'>r 

♦,;^> 

♦  <  4i  iJX.'c 

"^m^ 

*;»v  r 

27 

T  4T  44.1£: 

ji.ai 

i.*    >    I.T 

«t  -i 

h^.  « 

C 

n  v.'^::<: 

;,.»* 

<,  J 1    V.7 

UM 

V ;.  .^ 

5fc 

-  5«  #•   iC 

t.»* 

1?  ^.'  JT.V 

r  4fr 

^  5^.  ' 

Ar 

W  Tffi  -^\-.\Z 

i  J  4f^ 

i  il  .f/t 

UM 

VV^  : 

2& 

••  5T  4^^ 

ja.iA 

«-  tiJ     t,z 

4*.* 

\*  t:  >. 

^fj* 

\\  2J5    2.^ 

..4s»; 

V    4  ^.«; 

'AiA4 

\  ;*  7 

» 

<f    its*-'.'! 

'A.«£. 

^T    .'}    JV   f 

at  » 

4'-»-T 

>V 

!  J  iT/  :5v  17 

,:  w 

f  44^  ] 

'/tjja 

\  U/<: 

31 

»    7  4--5? 

^:^^Vk 

•'T  gK  vr  i 

-i^-JR 

i  z^ ' 

V  • 

n  >;<    7.'.'« 

•.. jfift 

♦  1  >«  ,7.jr 

-Tt.a: 

\   'vC  > 

% 

?  li  •C-Ug 

— !!.«». 

--J7  51V  ,l> 

-St-ik 

I'  y. .-; 

iir 

1 1  >r  ?K.;4 

+..  JHIt 

♦  J  44    t-7 

-r^Ki 

\  U  .4 

L»»i 

1  ¥i  'tJkxt  ILuir. 

J-         *21. 

1»;d.     i*u.    1 

« 

■ 

*                * 

a                     f 

*         « 

»(.    )»;«. 

m 

4.;- 

i3 

r                 i 

•M'tU  ^w:u 
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VENUS,   1888. 


OBEENWIOH  MEATT  TIME. 


o 


5* 

p 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

]1 
12 
13 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Right 
Aftcension. 

Var.of 
R.A. 
fori 
Hour. 

Noint. 

yoon. 

h    ni     8 

a 

I  ]  38  38.54 

+11.305 

1 1  43    9.70 

11.999 

11  47  40.56 

11.980 

11  52  11.16 

11.970 

115641.54 

11.909 

12    1  11.75 

+11.955 

12    541.82 

11.950 

12  10  11.78 

11.947 

12  14  41.68 

11.940 

12  19  11.58 

11.940 

12  23  41.50 

+11.948 

12  28  11.49 

11.959 

12  32  41.59 

11.958 

12  37  11.83 

11.905 

12  41  42.27 

11.974 

12  46  12.95 

+11.984 

12  50  43.90 

11.990 

12  55  15.17 

11.310 

12  59  46.81 

11.396 

13    4  18.85 

11.344 

13    8  51.35 

+11.304 

13  13  24.35 

11.380 

13  17  57.88 

11.409 

13  22  32.00 

11.434 

13  27    6.73 

11.401 

13  31  42.12 

+11.489 

13  36  18.22 

11.519 

13  40  55.07 

11.551 

13  45  32.69 

11.584 

1350  11.13 

11.010 

13  54  50.42 

+11.050 

13  59  30.60 

+11.093 

Apparent 
Deoiination. 


Var.  of 
Dec!, 
fori 
Hoar. 


Ifoon. 

Noon. 

O        1        II 

II 

+  3  44    0.7 

-75.83 

3  13  37,4 

78.10 

2  43    8.0 

70.34 

2  12.33.4 

70.55 

1  41  54.1 

70.73 

+  111  10.9 

-70.87 

0  40  24.6 

70.99 

+  09  36.0 

77.07 

-0  21  14.3 

77.13 

0  52    5.6 

77.15 

-  1  22  57.1 

-77.14 

1  53  48. 1 

77.10 

2  24  37.8 

77.03 

2  55  25.4 

70.93 

3  26  10.2 

76.80 

-  3  56  51.6 

-76.04 

4  27  28.7 

70.45 

4  58    0.9 

70.93 

5  28  27.4 

75.96 

5  58  47.4 

75.09 

-  6  29    0.3 

-75.38 

6  59    5.3 

75.03 

7  29    1.6 

74.00 

7  58  48.6 

74.95 

8  28  25.5 

73.89 

-  8  57  51.5 

-73.35 

9  27    5.9 

79.85 

9  56    8.0 

79.39 

10  24  57.0 

71.70 

10  53  32.1 

71.10 

-1121  52.5 

-70.64 

-11  49  57.6 

-00.88 

Meridlim 
PaaMi^e. 


h    m 
0  54.4 

0  55.0 

0  55.5 

0  56.1 

0  56.6 

0  57.2 
0  57.8 
0  58.4 
0  58.9 
0  69.5 


0.0 
0.6 
1.1 
1.7 
2.2 

2.8 
3.4 
4.0 
4.5 
5.1 

5.7 
6.3 
6.9 
7.5 
8.2 

8.8 

9.5 

10.2 

10.9 

11.6 

12.3 
13.0 


■♦» 
a 
o 

o 

p 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


OGTOBEB. 


Apparent 

Bight 
Aacension. 


ifOOflm 


h    m     a 
13  54  50.42 

13  59  30.60 

14  4  11.69 
14  8  5:).73 
14  13  36.74 


Var.of 
RA. 
fori 
Hoar. 


Noon. 


8 

+11.055 
11.693 
11.739 
11.779 
11.813 


14  18  20.76 

+11.855 

14  23    5.81 

11.809 

14  27  51.92 

11.043 

14  32  39.10 

11.968 

14  37  27.38 

19.034 

14  42  16.77 

+19.081 

14  47    7.29 

19.196 

14  51  58.97 

19.177 

14  56  51.81 

19408 

15    145.83 

19.970 

15    6  41.04 

+19.396 

15  11  37.45 

19.370 

15  16  35.08 

19.497 

15  21  33.93 

19.478 

15  26  33.99 

19.590 

15  31  35.26 

+19  580 

15  36  37.76 

19.030 

15  4141.49 

19.081 

15  46  46.43 

19.731 

15  51  52.57 

19.781 

15  56  59.91 

+19.831 

16    2   8.43 

19.880 

16    7  18.11 

19.998 

16  12  28.94 

19.975 

16  17  40.89 

13.091 

16  22  53.94 

+13.000 

16  28   8.04 

+13.109 

Apparent 
Decimation. 


Koon. 


O        I        II 

1  21  52.5 

1  49  57.6 
217  46.5 

2  45  18.4 

3  12  32.5 

3  39  28.0 

4  6    4.2 
4  32  20.2 

4  58  15.3 

5  23  48.6 

5  48  59.4 

6  13  46.8 

6  38  10.1 

7  2   8.4 
7  25  40.9 

7  48  47.0 

8  1 1  25.7 
8  33  36.4 

8  55  18.2 

9  16  30.5 


9  37  12.5 

9  57  23.3 

20  17    2.3 

20  36    8.7 

20  54  41.9 


-21  12  41.1 
21  30    5.6 

21  46  54.8 

22  3    8.0 
22  18  44.5 

-22  33  43.6 
-22  48    4.8 


Var.of 
Ded. 
fori  • 
Honr. 


Ifoon. 


-70.54 
00.88 
09.10 
88.47 
07.71 


99 
00.10 
65.95 
64.35 
63.43 

-69.47 
61.48 
60.46 
59.40 
58.31 

-67.19 
50.04 
54.65 
53.63 
69.38 

-61.10 
49.79 
48.45 
47.08 
46.08 

-44.95 
49.79 
41.30 
30.78 
38.94 


.07 
.08 


MeridJim 


h    m 
12.3 

13.0 

13.8 

14.5 

16.3 

16.1 
16.9 
17.7 
18.6 
19.4 

20.3 
21.2 
22.1 
23.0 
24.0 

25.0 
26.0 
27.0 
28.1 
29.1 

30.2 
31.3 
32.4 
33.5 
34.7 

35.9 
37.1 
38.3 
39.6 
40.8 

42.1 
43.4 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


9d. 


5.2 
5.4 


7th. 


5.2 
5.4 


19th. 


5!3 
5.5 


17th. 


// 
5.3 

5.5 


99d. 


5.6 


97th. 


Day  of  the  Month. 


6'.b 
5.6 


Semidiameter 
Hor.  Parallax 


9d. 


5.5 
5.7 


Tth. 


5'.6 

5.8 


19th. 


^7 
5.9 


nth. 


§1 
5.8 

6.0 


99d. 


5.9 
6.1 


97th. 


6.2 


Kon.— The  sign  +  Indicate*  noirth  dedlinatlona ;  the  aign  —  indioatea  aonth  deeWiiatlone. 


VENUS,   1888. 
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. 

1 

GRBEITWIOH  MEA^  TIME. 

NOVEMBER. 

DECEMBER. 

m 

§ 

v* 

o 

Apparent 

Ki|3:bt 
Asceueion. 

Var.  of 

R.A. 

fori 

Hour. 

Apparent 
DeclinatioD. 

Var.  of 
Decl. 
fori 

Honr. 

MerldlMij 
Paaaage. 

• 

§• 

t 

Apparent 

Bight 
Ascension. 

Var.  of 

RA. 

fori 

Honr. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hoor. 

Meridian 
Paaaage. 

Noon. 

Xoot^ 

Noon. 

Noon. 

i^Toon. 

Jfoon. 

Nowi. 

Noon. 

h    m     8 

8 

O        1        It 

It 

h    m 

h    m     8 

8 

O        1        II 

It 

h    m 

1 

16  28    8.04 

+13.109 

-22  48    4.8 

-35.06 

1  43.4 

1 

19    9    4.09 

+13.317 

-24  29  33.6 

+19.18 

2  26.1 

2 

16  33  23.17 

13.151 

23    1  47.4 

33.46 

1  44.7 

2 

19  14  23.27 

13.981 

24  21  31.6 

90.98 

2  27.5 

3 

16  38  39.28 

13.191 

23  14  50.8 

31.89 

1  46.0 

3 

19  1941.56 

13.943 

24  12  46.7 

89.76 

2  28.9 

4 

16  43  56.34 

13.330 

23  27  14.5 

90.15 

1  47.4 

4 

19  24  58.92 

13.903 

24    3  19.2 

94.53 

2  30.2 

5 

16  49  14.31 

13.S67 

23  38  57.9 

96.46 

1  48.7 

5 

19  30  15.29 

13.160 

23  53    9.5 

96.98 

2  31.5 

6 

16  54  33.14 

+J3.309 

-23  50    0.5 

-26.75 

1  50.1 

6 

19  35  30.60 

+13.115 

-23  42  18.2 

+98.01 

2  32.8 

7 

16  59  52.77 

13.334 

24    0  21.7 

95.09 

1  51.4 

7 

19  40  44.80 

13.068 

23  30  45.7 

99.71 

2  34.1 

8 

17    5  13.14 

13.364 

24  10    1.2 

23.97 

1  52.9 

8 

19  45  57.84 

13.019 

23  18  32.6 

31.30 

2  35.4 

9 

17  10  34.20 

13.391 

24  18  58.5 

91.50 

1  54.3 

9 

19  51    9.66 

12.967 

23    5  39.4 

33.05 

2  36.7 

10 

17  15  55.89 

13.416 

24  27  13.0 

19.71 

1  55.7 

10 

19  56  20.22 

19.913 

22  52    6.5 

34.69 

2  37.9 

11 

17  21  18.15 

+13.439 

-24  34  44.4 

-17.91 

1  57.1 

11 

20    1  29.48 

+19.858 

-22  37  54.7 

+36.30 

2  39.1 

12 

17  26  40.94 

13.4S9 

24  41  32.4 

16.09 

1  58.6 

12 

20    6  37.38 

19.801 

22  23    4.4 

37.80 

2  40.3 

13 

17  32    4.19 

13.477 

24  47  36.7 

14.96 

2    0.0 

13 

20  1 1  43.90 

19.749 

22    7  36.3 

39.45 

241.5 

14 

17  37  27.82 

13.499 

24  52  57.0 

19.49 

2    1.5 

14 

20  16  48.98 

19.689 

21  51  31.2 

40.09 

2  42.6 

15 

17  42  51.78 

13.504 

24  57  33.0 

10.57 

2    3.0 

15 

20  21  52.61 

19.691 

21  34  49.6 

• 

49.40 

2  43.7 

16 

17  48  15.99 

+13.513 

-25    1  24.5 

-8.71 

2    4.5 

16 

20  26  54.76 

+19.558 

-2117  32.3 

+43.97 

2  44.8 

17 

17  53  40.39 

13.590 

25    4  31.3 

6.65 

2    5.9 

17 

20  31  55.40 

19.495 

20  59  39.9 

45.41 

2  45.9 

18 

17  59    4.90 

13.583 

25    6  53.2 

4.98 

2    7.4 

18 

20  36  54.51 

19.430 

20  41  13.0 

46.83 

2  46.9 

19 

18    4  29.47 

13.524 

25    8  30.2 

3.11 

2    8.8 

19 

20  4 1  52.07 

ia.366 

20  22  12.5 

48.91 

2  47.9 

20 

18    9  54.03 

13.599 

25    9  22.2 

-  1.23 

2  10.3 

20 

20  46  48.06 

19.300 

20    2  39.0 

49.57 

2  48.9 

21 

18  15  18.51 

+13.517 

-25    9  29.1 

+  0.65 

2  11.7 

21 

20  51  42.48 

+19Ji(34 

-19  42  33.3 

+50.89 

2  49.9 

22 

18  20  42.84 

13.509 

25    851.0 

9.53 

2  13.2 

22 

20  56  35.31 

12.168 

19  21  56.2 

S9.19 

2  50.8 

23 

16  26    6.96 

13.499 

25    7  27.8 

4.41 

2  14.6 

23 

21     1  26.54 

19.101 

19    0  48.4 

53.45 

2  51.7 

24 

18  31  30.79 

13.486 

25    5  19.5 

6.90 

2  16.1 

24 

21    6  16.17 

19.035 

18  39  10.7 

54.60 

2  52.6 

25 

18  36^.27 

13.470 

25    2  2G.2 

8.15 

2  17.5 

25 

21  11    4.20 

11.968 

18  17    3.8 

55.89 

2  53.5 

26 

18  42  17.34 

+13.451 

-24  58  48.2 

+10.01 

2  19.0 

26 

21  15  50.63 

+11.901 

-17  54  28.4 

+57.06 

2  54.3 

27 

18  47  39.93 

13.430 

24  54  25.6 

11.87 

2  20.4 

27 

21  20  35.45 

11.834 

17  31  25.3 

58.20 

2  55.1 

28 

18  53    1.96 

13.406 

24  49  18.6 

13.79 

2  21.9 

28 

21  25  18.66 

11.767 

17    7  55.3 

59.30 

2  55.9 

29 

18  58  23.37 

13.379 

24  43  27.5 

15.55 

2  23.3 

29 

21  30    0.27 

11.701 

16  43  59.2 

60.37 

2  56.6 

30 

19    3  44.10 

13.349 

24  36  52.4 

17.37 

2  24.7 

30 

21  34  40.29 

11.634 

16  19  37.9 

61.41 

2  57.3 

31 

19    9    4.09 

+13.317 

-24  29  33.6 

+19.18 

2  26.1 

31 

21  39  18.72 

+11.568 

-15  54  52.1 

+62.41 

2  58.0 

32 

19  14  23.27 

+13.961 

-24  21  31.6 

+90.96 

2  27.5 

32 

21  43  55.56 

+11.509 

-15  29  42.6 

+63.38 

2  58.7 

Day  of  the  Month. 

let. 

// 
6.1 

6th. 

llth. 

16th. 

aiHt. 

'i6th. 

Day  of  the  Month. 

Ist. 

d!9 

6th. 

// 
7.1 

Uth. 

16tl 

1.  2l8t.9 

6th. 

Slst 

II 
8.1 

S^midianieter   .  . 

6.2 

6:3 

// 
6.4 

6.6 

ri:7 

Semidiameter   .  . 

II 
7.3 

■>    1.7 

7:9 

Uor.  Parallax    .  . 

6.3 

6.4 

6.6 

6.7 

6.8 

7.0 

Hor.  Parallax    .  . 

7.1 

7.3 

7.5 

i:i 

r    7.9 

8i2 

8.4 

The  sign  +  preftzed  to  the  1 

tionrly  change  of  deohnation  indicates  that  north  declinations « 

ire  increasing  and  sonth  deolina- 

tkne  are  decieaaing.    Tl 

le  sign — indicates  that  north  declinations  axe  deoieasing  and 
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MARS,   1888. 


•s 

a 
o 


p 


I 

2 
3 
4 


r> 


6 

7 

8 

9 

10 

r 

II 

\2 
13 
14 
15 


2\ 
22 
23 
24 
25 

26 
27 

26 
29 
30 

31 
32 


JANUARY. 


Appareut 

Right 
Asoension. 


Var.of 
R.A. 
for  1 
Hour. 


Noon. 

b    m     8 
12  50  44.39 

12  52  25.71 

12  54    6.30 

12  55  46.15 

1 2. '>7  25.23 

12  59    3.53 

13  0  41.03 

13  2  17.71  i 

13  3  53.54  1 

13  5  28.51  I 

i 
13    7    2.59  I 

13    8  35.75 

13  10    7.97 

13  11  39.24 

13  13    9.53 


I 


16;  13  14  38.82 

7.09 

34.31 

0.46 

25.52 


17 i  13  16 

18  I  13  17 

19  I  13  19 

20  i  13  20 


13  21 
1 3  23 
13  24 
13  25 
13  27 


49.46 
12.27 
33.91  ' 
54.37 
13.61  i 


13  28  31.61 
13  29  48.34 
13  31  3.77 
13  32  17.86 
13  33  30.58 

13  34  41.90 
13  35  51.78 


I 


Xoon. 

8 

-I-4.S36 
4.906 
4.176 
4.144 
4.119 

+4.079  I 
4.045 
4.011 
3.975 
3.939 

+3.902 
3.883  I 
3.893  I 
3.789  1 
3.741 

+3.699  { 
3.656 
3.619 
3.567 
3.591 

+3.474 
3.496 
3.377  I 
3.327  I 
3.976 ' 

+3.S34 
3.170 ; 
3.115' 
3.059  i 

3  001  ! 

+9.949  I 
+4.881 


Apparent 
Declination . 


N007i. 


O         I         It 

■3  8  42.9 
3  18  42.9 
3  28  36.8 
3  38  24.5 

3  48    6.0 

-3  57  41.1 

4  7  9.6 
4  16  31.4 
4  25  46.5 
4  34  54.7 

-4  43  55.8 

4  52  49.7 

5  1  36.3 
5  10  15.5 
5  18  47.2 


-5  27 
5  35 
5  43 
5  51 

5  59 

-6    7 

6  14 
6  22 
6  29 
636 


11.2 
27.5 
36.0 
36,5 
29.0 

13.2 
49.2 
16.9 
36.1 
46.8 


-6  43  48.8 
6  50  42.1 

6  57  26.5 

7  4     1.9 
7  10  28.1 

-7  16  45.1 
-7  22  52.8 


Vaar.of 
Decl. 
fori 
Hour. 


Noon. 

n 
-95.19 

94.87 

94.69 

94.36 

94.09 

-93.82 
93.55 
93.97 
92.98 
99.69 

-92.40 
92.09 
91.79 
91.48 
91.16 

-90.84 
90.59 
90.19 
19.85 
19.51 

-19.17 
18.83 
18.48 
18.19 
17.76 

-17.40 
17.04 
16.66 
16.98 
15.90 

-15.51 
-15.19 


Meridian 
PaaMige. 


ii 

8 


ni 
6.7 


8  4.5 
8  2^ 
7  59.9 
7  57.6 

7  55.3 
7  53.0 
7  50.6 
7  48.3 
7  45.9 

7  43.5 
741.1 

7  38.7 
7  36.3 
7  33.8 

731.4 
7  28.9 
7  26.4 
7  23.9 
7  21.4 

7  18.8 
7  16.2 
7  13.6 
7  II.O 

7    8.4 

7  5.8 
7  3.1 
7  0.4 
6  57.7 
6  54.9 

6  52. 1 
6  49.3 


Day  of  the  Month. 


Semidiameter  . 
Hor.  Parallax    . 


l8t. 

«th. 

llth. 

II 

3.7 
6.4 

3^8 
6.6 

3!9 
6.9 

l«th. 


2l8t. 


II  I     It 

4.1  ,  4.3 

7.2  7.5 


*i6th 


4.5 

7.8 


Slat 


4.7 

8.2 


I 


c 
e 


I   I 

2! 

3! 

4! 
I 

5^ 

i 
I 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

lUght 
AscenBiou. 


Noon. 

\\  \\\  H 
13  35  51.78 
13  37  0.18 
13  38  7.05 
13  39  12.35 
13  40  10.05 

1341  18.11 
13  42  18.47  i 
13  43  17.10  i 
13  44  13.96  i 
13  45    8.99 

13  46  2.15 
13  46  53.40 
13  47  42.72 
13  48  30  04 
13  49  15.34 

13  49  58.56 
1 3  50  39.67 
13  51  18.63 
13  51  5,5.39 
13  52  29.92 

13  53  2.18 
13  5332.12 
13  53  59.70 
13  54  24.89 
13  54  47.64 

13  55  7.90 
1 3  55  25.63 
13  55  40.78 
13  55.53.30 
13  56    3.16 

13  56  10.30 
13  56  14.68 


FEBRUARY. 


Var.  of 
K.A. 
for  1 

Hour. 


Noon . 

K 

+9.881 
9.818 
9.754 
9.688 
9.620 

+2.550 
9.4:9 
2.406 
9.331 
2.254 

+9.175 
9.095 
2.013 
1.930 
1.844 

+  1.757 
1.668 
1.577 
1.485 
1.391 

+1.996 
1.198 
1.099 
0.999 
0.896 

+0.792 
0.687 
0.578 
0.466 
0.354 

+0.940 
+0.194 


Apparent 
Doolinntinti. 



Var.of 
Decl. 
fori 
Hour. 



Meridian 
roaaage. 

No^0i. 

Noon. 

0      1      11 
-7  22  52.8 

II 
-15.19 

U    ni 
16  49.3 

7  28  50.9 

14.79 

16  46.5 

7  34  39.2 

14.31 

16  43.7 

7  40  17.7 

13.89 

16  40.9 

7  45  46.2 

13.48 

16  38.0 

-7  51    4.6 

-13.05 

16  35.0 

7  56  12.7 

19.61 

16  32.1 

8    1  10.4 

19.18 

16  29.1 

8    5  57.5 

11.74 

16  26.1 

8  10  33.8 

11.99 

16  23.1 

-8  14  59.3 

-10.83 

16  20.0 

8  19  13.7 

10.37 

16  J6.9 

8  23  17.0 

9.91 

16  13.7 

8  27    9.1 

9.43 

16  10.5 

8  30  49.7 

8.95 

16    7.3 

-8  34  18.9 

-  8.47 

16    4.1 

8  37  36.4 

7.98 

16    0.8 

8  40  42.1 

7.49 

15  57.5 

8  43  36.0 

7.00 

1554.1 

8  46  18.0. 

6.50 

15  50.7 

• 

-8  48  47.8 

-5.99 

15  47.3 

8  51    5.4 

5.48 

15  43.9 

8  53  10.8 

4.97 

15  40.4 

8  55    3.8 

4.45 

15  36.9 

8  56  44.3 

3.99 

15  33.3 

-8  58  12.1 

-  3.39 

15  29.7 

8  59  27.1 

9.86 

15  26.0 

9    0  29.2 

9.39 

15  22.3 

9    1  18.2 

1.77 

15  18.6 

9    1  54.0 

1.91 

15  14.8 

-9    2  16.5 

-  0.66 

15  10.9 

-9    2  25.5 

-0.09 

15    7.0 

Day  of  the  Month. 


Semidiameter 
Hut.  Parallax 


5th. 

10th. 

15th. 

20th. 

25tb. 

II 

It 

ti 

II 

11 

4.9 

5.1 

5.4 

5.6 

5.9 

8.6 

9.0 

9.4 

9.9 

10.4 

80th. 


II 
6.2 

10.9 


NOTK. — The  eign  +  indioates  north  deoIination»«  the  sign  —  indicates  soath  declinations. 


MARS,    1888. 


231 


1 

M 

RAN  TIME. 

1 

GREKtrV^CH 

1 

1 

MARCH. 

1 

APRIL. 

• 

1 

Apparent 

Right 
AHceiiHioD. 

Vi 
B 
f( 
B 

A 

IT.  of 

LA. 

t>rl 

[oar. 

Apparent 
DecliuatioD. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
PasKi^e. 

5 
0 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
flour. 

Apparent 
Declination. 

Var.ofj 

DecL  : 

for  1 

flour.    Meridian 
!  Pawage. 

.V«H>H. 

oan. 

No&n. 

Noon. 

.Yoon. 

.VOOA. 

Soon. 

1 

Soon.  ■ 

h     111     » 

a 

O         0         ti 

f/     j     h    in 

h    m     s 

s 

0      /      //    1         /i     '     h     in 

1 

13  56    3.16 

+0.354 

-9    1  54.0 

-  1.21  !  15  14.8 

1 

1 

13  37-29.04 

-3.165 

-7-29  21.0    +15.03    12  53.6 

2 

13  56  10.30 

0.940 

9    2  16.5        0.66  i  15  10.9 

2 

13  36  11.64 

3.369 

7  -2:)  16.6  .     i5.;o    12  48.4 

3 

13  56  14.68!      0.1:M 

9    8  25.5    -  0.09!  15    7.0 

3 

13  34  52.46 

3.333 

7  17    4.9       15.63    12  43.1 

4 

13  56  16.-26 

40.007 

9    2  21.0;  +0.481  15    3.1 

4 

I3  33  31.C4 

3.400 

7  10  46.7       J5.88    12  37.8 

5 

13  56  15.02 

-0.119 

9    2    2.7!      1.05'  14  59.1 

1 

5 

13  32    9.-27 

3.460 

7    4  22.6       16.11    12  :J-2.5 

6 

13  56  10.^9  1   -0.838 

1             j 
-9    1  30.6    +  1.63    14  55.1 

6 

13  30  45.55 

-3.514 

-6  57  53.5    +16,30    12-27.2 

7 

13  56    3.86'      0.354 

9    0  44.7i      3  21 

14  51.0 

7 

13-29-20.62 

3.561 

6  51  20.3      16.45    12  21.9 

•S 

13  55  53.:  0       0.477 

8  59  44.8        3  79 

14  46.9 

8 

13-27  54.65 

3.eoi 

6  44  43.7  ,     16.58    12  16.5 

9 

13  55  40.1»8,      O.eoi 

8  58  30.9        3.37 

14  4-2.7 

9 

13-26  27.^0 

3.634 

6  38    4.6!     16.66    12  11. 1 

10 

13  55  25.07  i      0.7« 

1 

8  57    28*      3.96 

14  :38.5 

10 

13-25    0.-24 

3.661) 

6  31  23.9  1     16  71    12    5.7 

1 

M 

13  55    6.16 

-0  851 

-8  55  -20.6    +  4.55 

14  34.2 

11 

13  23  3-2.13 

-3.679 

-6  24  4-2.6  \  +16.72    12   0.3 

l*i 

13  54  44.-24 

0.976 

8  53  24.4        5.14 

14-29.9 

12 

13  22    3.67 

3.G90 

6  18    1.6  i     16.68    1154.9 

IM 

13  51  10.32 

l.!OI 

8  51   14.1  j       5  73 

14  -25.5 

13' 

13*20  35.04 

3.693 

6  11  21.8       16.61    11  49.5 

14 

13  5:J51.:W 

1.326 

8  48  4!».7        6.30 

14  21.1 

14; 

13  19    6.41 

3.6e9 

6    4  44.3       16.50    11  44.1 

15 

13  53  20.44 

1.351 

8  46  11.5        6.88!  14  16.6 

15 

1 

13  17  37.96 

3.678 

5  58  10.0       16.34    1138.7 

16 

13  52  46.51 

-1.476 

-8  43  19.5    +7.45 

14  1-2.1 

16 

13  16    9.87 

-3.fia9 

-5  51  39.9    +16.15    1  i  33.3 

i7 

13  52    9.61 

1.599 

8  40  1.3.8        8u3l  14    7.5 

17 

13  14  4-2.32 

3.634 

5  45  14.9       I5.sa    11  -27.9 

18 

13  512t).77j      I.T21 

8:J6  54.6        8.57]  14    2.9 

18 

13  13  15.47 

3.601 

5  ;^  55.8       15.65    1  i  -2-2.6 

1!) 

13  50  47.01        1.841 

8  33-22.1        9.12    13  58.2 

19 

13  1 1  49.48 

3.5G3 

5  32  43.7       15.35    11  17.2 

•iO 

13  50    1.38 

•      1.960 

8  2;»36.5         9.67,  13  5:i.5 

i 

20, 

13  10*24.51 

3.515 

5-26  39.3       15.00    11  11.9 

21 

13  49  1-2.91 

-4.078 

-8  25  38.1     +10.30    13  48.8 

21  . 

13    9    0.72 

-3.463 

-5-20  43.6    +14.U3    II    6.6 

•^•i 

13  48  21.64-       3.  ISM 

8  21  27.1       10.72    13  44.0 

22 

13    7  38.27 

3405 

5  14  57.2-     14.22    II     1.3 

>3 

13  47  27.62;     9.307 

8  17    3.8       11.23    13  39.1 

•23 

13    6  17.27 

3.342 

5    9-20.8       13.79    10  56.0 

•24 

13  46  30.89:      3.418 

8  12  28.4       11.72    13  34.2 

24 

13    4  57.66 

3.2;3 

5    3  55.2      13.;»    10-50.8 

•25 

13  4531.54  1      2536 

1 

8    7  41.5       12.19;  13*29.3 

25 

13    3  40.18 

3.196 

4  5841.3       13.t9    1045.6 

•26 

I3  44  2<).G4  '  ^.631 

-8    2  43.3    +12.65    13  24.3 

26 

13    2-24.34 

-3.1i9 

-4  53  39.4    +13.31    10  40.4 

•27 

13  43-25.-26 

3.7.fi 

7  57  34.2       13.10    13  19.3 

-27 

13    1  10.48 

3.034 

4  48  50.3       11.77    10  35.3 

•28 

13  42  18.48 

2.8.31 

7  52  14.6       13.53.  13  14.2 

-28 

12  59  58.69 

3.946 

4  44  14.5       11.30    10  30.2 

•29 

13  41    9.37 

3.93G 

7  46  45.0       13.94    13    9.1 

29 

12  58  49.07 

3.854 

4  39  5-2.6       10.62    10-25.1 

30 

13  39  58.01 

3-018 

7  41     5.7       14.32    13    4.0 

t 

30 

12  57  41.72 

3.757 

4:^44.9       10.01    10-20.1 

31 

13  38  44.5:)     -3.104 

-7  35  17,6    +14.68    12  58.8 

31 

12  56  36.73 

-3.657 

-4  31  5-2.0    +9.39    10  15.1 

3-2 

13  37  29.04     -3.185 

-7-29  21.0    +15.021  12  53.6 

1 

1 

32 

12  55  34.19 

-3.563 

-4  28  14.2    +8.75    10  10.2 

Dayof  theHoDtl 

1. 

l6t. 

ti 

6.2 

1 
6th.  jl  lib.  i^th 

1          ' 
6.5    6.^;  7.ii 

1          1 
.'ilst.  ,20th.  3Ut. 

,                   1 
\                  1 

'    7.5  ,  7.6  1  -^.0 

Day  of  the  Mout 

h.       ^th. 

It 
8.1 

'          1          1 

10th.   15lh.  20tfa. 

1 

1 
-iSth.lSOth. 

!       1 

Semidiameter  . 

Semidiameler. 

n              n              II 

8.3      8.3      8.3 

II 
0.2 

//    ! 
8.1 

Hor.  Parallax   .  . 

10  9 

11.4.12.0  12.5  13.0. 13.4  il3.J 

i                             1 

Hor.  Parallax  . 

.  .   1  14.5i 

1 

\    14.5    14.6    14.6 

1 

1 

14.4    14  j2 

The  tAga-k-pniLLed  to  the  1 

1 

lOftrly  change  of  declination  indicates  that  north  declinations  are  increaaing  and  south  deolina- 

iioiie  an  deeraaaiiig.    Ti 

le  sign  ~  indicates  that  north  declinAtiona  are  decreasing  and  south  declinations  increa«ing. 

*                                                                                                                          1 

.  . 

_  i| 
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MARS,    1888, 


GEBElinVIOH  MEA2^  TIME. 


§ 


I? 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

]] 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


MAT. 


Apparent 

Right 
Aftcension. 


Noon. 


E    m     8 
12  56  36.73 

12  55  34.19 

12  54  34.20 

12  53  36.83 

12  52  42.14 


Var.of 
R.  A. 
fori 

Hour. 


Nooii. 


8 

-a.657 
9.5&3 
S.445 
fi.335 
S.993 


12  51  50.20 

-9.106 

12  51     1.07 

1.968 

12  50  14.80 

1.867 

12  49  31.46 

1.744 

12  48  51.08 

1.631 

12  48  13.68 

-1.496 

12  47  39.29 

1.370 

12  47    7.93 

1.943 

12  46  39.62 

1. 116 

12  46  14..35 

0.989 

12  45  52.13 

-0.869 

12  45  32.95 

0.736 

12  45  16.80 

0.610 

12  45    3.66 

0.46.') 

12  44  53.50 

0.361 

12  44  46.31 

-0.938 

12  44  42.06 

-0.117 

12  44  40.72 

40.004 

12  44  42.25 

0.1S3 

12  44  46.61 

0.940 

12  44  53.78 

+0.356 

12  45    3.72 

0.47J 

12  45  16.40 

0.585 

12  45  31.78 

0.696 

12  45  49.83 

0.807 

12  46  10.51 

40.916 

12  46  33.78 

41.093 

Apparent 
Deolination. 


Koon. 


O         I  II 

31  52.0 

28  14.2 
24  52.2 
21  46.1 
18  56.4 

16  23.3 

14  7.1 

12  8.1 

10  26.6 
9    2.5 

7  56.2 
7  7.6 
6  36.9 
6  23.9 
6  28.9 

6  51.6 

7  32. 1 

8  30.1 

9  45.5 

11  18.2 

13  7.9 

15  14.5 

17  37.8 
20  17.5 
23  13.3 

26  25.1 

29  52.5 
33  35.4 
37  33.4 
4 1  46.2 

46  13.8 
50  55.7 


Var.of 
Bed. 
for  I 
Hrmr. 


Noon. 

II 
4  9.39 

8.75 

8.09 

7.41 

6.rj 

4  6.03 
5.39 
4.60 
3.87 
3.14 

4  9.39 
1.64 
0.91 

4  0.17 

-  O.-W 

-  1.3a 
2.05 
9.78 
3.50 
4.99 

-  4.99 
5.69 
6.31 
6.99 
7.66 

-8.39 

8.96 

9.60 

10.93 

10.84 

-11.45 
-19.04 


MeridiHii 
PHHimge 


li    m 
10  15.1 

10  10.2 

10    .5.3 

10    0.4 

9  55.6 

9  50.7 
9  46.1 
941.4 
9  36.7 
9  32. 1 

9  27.6 
9  23. 1 

9  18.7 
9  14.3 
9    9.9 

9  5.6 
9  1.4 
8  57.3 
8  53.2 
8  49.1 

8  45. 1 
841.1 
8  37.1 
8  33.2 
8  29.4 

8  25.6 
8  21.8 
8  18.1 
8  14.5 
8  10.9 


8 
8 


7.3 
3.8 


Day  of  the  Mouth. 


8emidiameter 
Hor.  Parallax 


5th. 


II 
7.9 

13.9 


10th. 


7.7 
13.5 


15th. 


II 
7.5 

13.1 


aoth. 


7.2 
12.7 


95th. 


II 
7.0 

12.2 


80th. 


II 
6.7 

11.8 


0 

O 

1^ 


0^4 

e3 


1 

2 
3 
4 
5 

6 

/ 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


JUKE. 


Apparent 

iQght 
Ascension. 


Noon. 


\i  ni  8 
12  46  33.78 
12  46  59.63 
12  47  28.01 
12  47  58.90 
12  48  32.26 


Var.of 
RA. 

fori 
Hour. 


Noon. 


s 
41.093 
1.130 
1.935 
1.339 
1.441 


12  49    8.06 

+1.649 

12  49  46.27 

1.649 

12  50  26.85 

1.740 

12  51    9.77 

1.830 

12  51  54.99 

1.931 

12  52  42.46 
12  53  32.16 
12  54  24.01 
12.55  18.07 
12  56  14.20 

12  57  12.39 
12  58  12.60 

12  59  14.80 

13  0  18.94 
13  1  24.99 


13 
13 
13 
13 
13 


2  32.91 

3  42.66 

4  54.21 

6  7.53 

7  22.60 


13  8  39.36 
13  9  57.82 
13  11  17.93 
13  12  39.68 
13  14  3.05 

13  15  28.01 
13  16.54.54 


49.094 
9.116 
9.306 
9.995 
9.389 

42.467 
2.550 
2.632 
2.712 
2.791 

+2.868 
2.944 
3.018 
3.091 
3.163 

43.934 
3.305 
3.372 
3.440 
3.507 

43.573 
43.638 


Apparent 
Declination. 


Noon. 


O         I         ii 

-4  50  55.7 

4  55  51.8 

5  1  1.9 
5  6  25.7 
5  12    3.0 

-5  17  53.6 
5  23  57.3 
5  30  13.7 
5  36  42.6 
5  43  23.7 

-5  50  16.9 

5  57  21.9 

6  4  38.3 
6  12  6.0 
6  19  44.6 

-6  27  33.8 
6  35  33.3 
6  43  42.9 

6  52    2.4 

7  0  31.3 

-7  9  9.5 
7  17  56.6 
7  26  52.3 
7  35  56.4 

7  45    8.7 

-7  54  28.8 

8  3  56.6 
8  13  31.9 
8  23  14.4 
8  33    3.8 

-8  43    0.0 
-^53    2.8 


Var.of 
Deol. 
for  1 

Hoar. 


Meridlau 
Piwaaci:*. 


Noon. 


I 


-19.04 
19.63 
13.91 
13.77 
14.33 

-14.88 
15.49 
15.94 
16.46 
16.96 

-17.46 
17.95 
18.49 
16.S8 
19.33 

-19.76 
90.19 
90.61 
91.01 
91.40 

-91.78 
99.14 
39.50 
89.84 
93.17 

-^.50 
93.61 
94.19 
94.41 
94.70 

-94.96 
-95J15 


li    in 
8    3.8! 

8    0.3 

7  56.9 

7  53.5 

7  50.1 

7  46.8 
7  43.5 
7  40.2 
7  37.0 
7  33.8 

7  30.7 ; 
7  27.6 ; 
7  24.6 
7  2l.6i 
7  18.6! 

7  15.6 
7  12.7 
7  9.8 
7    6.9 

"■'I 

7    1.3; 

6  58.5 

6  55.8 

6  53.1  I 

6  50.4! 

I 
6  47.7 

6  45.1! 

6  42.5 ' 

6  40.0 

6  37.4 

I 
6  34.9 1 
6  32.4 


Day  of  the  Month.. 


Semidiaineter 
Hor.  Parallax 


4th. 

9th. 

14th. 

19th. 

94th. 

6.5 
11.3 

6.2 
10.9 

i',0 
10.5 

5!8 
10.1 

5!6 
9.8 

2«th. 


II 
5.4 

9.4 


Kan — ^The  aign  +  indloatea  north  deolinationB ;  the  sign  —  indicates  aouth  decIinationB. 
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OBEENWICH  MEAir  TIME. 


5 

a 
o 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


JULY. 


Apparent 

Kigbt 
AooennoD. 


^oon. 


Var.of 
R.A. 
for  1 
Honr. 


Noon. 


h    m     8 
13  15  28.01 

13  16  54.54 
13  18  22.62 
13  19  52.24 
13  21  23.38 

13  22  56.01 
13  24  30.13 
13  26  5.72 
13  27  42.75 
13  29  21.21 

13  31  1.06 
13  32  42.32 
13  34  24.94 
13  36  8.91 
13  37  54.21 

13  39  40.82 
13  41  28.72 
13  43  17.89 
13  45  8.32 
13  46  59.99 

13  48  52.87 
13  50  46.97 
13  52  42.26 
13  54  38.74; 
13  56  36.39! 


8 

-l>3.573 
3.836 
3.702 
3.786 
3.8» 

+3.801 
3.968 
4.013 
4.073 
4.133 

44.190 
4.M7 
4.304 
4.300 
4.415 

44.489 
4.S9S 
4.575 
4.8B7 

4.678 

44.799 
4.7T9 
4.899 
4.878 
4.997 


13  58  35.21  ;  44.975 

14  0  35.19!  5.0S3 
14  2  36.32;  5.071 
14  4  38.61  I  5.119 
14    6  42.02*  5.166 


14    8  46.57 
14  10  52.26 


45.913 


Apparent 
Deolinataon. 

Var.of 
Deol. 
fori 
Hour. 

Jioon. 

Noon. 

Meridian 


n 


8  43    0.0  I 

8  53    2.8  i 

9  3  11.9. 
9  13  27.2' 
9  23  48.4 


95.95 
95.51  ! 
35.78 
96.01 


9  34  15.4  '  -96JM 
9  44  48.0  96.47 
9  55  25.9  96.60 
0  6  9.0j  96.90 
0  16  57.0  I     97.10 


-97.99 
97.47 
97.64 
97.61 
37.96 


0  27  49.7 
0  38  46.9 

0  49  48.3 

1  0  53.8 
1  12    3.1 

I  23  16.0 
I  34  32.2 
1  45  51.6  I 

1  57  I3.HI 

2  8  38.6  j 

2  20    5.8 
2  3*1  35.2  ' 
2  43    6.5' 

2  54  39.6 

3  6  14.2 

I 

3  17  50.2 
3  29  27.3 
3  41    5.3' 

3  5244.1 

4  4  23.3 

4  16  2.9 
4  27  42.7 


.11 
98.94 

98.36 
96.48 
98.56 

-98.68 
98.76 
98.84 
9H.91 
98.97 

-99.09 
29.06 
29.10 
29.19 
99.14 


.15 
.16 


u  m 
6  34.9 
6  32.4 
6  29.9 
6  27  5 
6  25.1 

6  22.7 
6  20.3 
6  18.0 
6  15.7 
6  13.4 

6  II. 1 
6  8.9 
6  6.7 
6  4.5 
6   2.3 

6  0.1 
5  58.0 
5  55.9 
5.')3.8 
5  51.7 

5  49.6 
5  47.6 
5  45.6 
5  43.6 
541.6 

5  39.6 
5  .37.7 
5  35.8 
5  33.9 
5  32.0 

5:J0.I 
5  28.3 


Dkj  of  ihe  Montli. 


Semidiameter 
Hor.  Parallax 


4tli. 


5:2 
9.1 


•tb. 


$1 
5.0 

8.8 


14th. 


It 
4.9 

8.5 


Ittb. 


4.7 
8.3 


24th. 


4.6 
8.1 


21Kh 


4.5 

7.8 


AUGUST. 


o 
o 


Apparent 

iQght 
Aeoeosion. 


Noon. 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 


h    m     8 
14  10  52.26 

14  12  59.08 

14  15   7.03 

14  17  16.09 

14  19  26.27 

14  21  37.56 
14  23  49.95 
14  26  3.44 
14  28  18.01 
14  30  33.66 

14  32  50.38 
14  35  8.17 
14  37  27.01 
14  39  46.91 
14  42    7.83 


16 1  14  44  29.79 

17  I  14  46  52.77 

18  14  49  16.77 

19  14  5141.77 

20  14  54    7.78 

I 

21  I  14  56  34.77 

22  14  59    2.76 

23  15  I  31.73 
24!  15  4  1.69 
25;  15    6.32.63 

26;  15  9  4.55 
27!  15  11  37.46 
28t  15  14  11.34 
29  I  15  16  46.19 
30 :  15  19  22.02 
i 

31  I  15  21  58.82 

32  15  24  36.59 


Var.of 
K.  A.  !  AppareDt 
for  1  Deellnation 
Hoar.  I 


Var.of 

Deel.  j 

fori    ! 

Hoar.  I 


iVcMm. 


45.900 
5.307 
5.354 
5.401 
5.447 

45.493 
5.539 
5.565 
5.630 
5.674 

45.719 
5.763 
5.807 
5.8S0 


45.936 
5.979 
6.091 
6.063 
6^.104 

46.145 

6.187 


6.989 
6.310 

46.35J 
6.391 
6.432 
6.473 
6.513 

4«.564 
4«.5M 


Noon. 

1 

JTOMt. 

Q          1          H 

-14  27  42.7 

-49.16 

li    m 
5  28.3 

14  39  22.5 

99.15 

5  26.5 

14  51    2.1 

99.14 

5  24.7 

15   241.4 

99.19 

5  22.9 

15  14  20.1 

99.10 

521.1 

-15  25  58.0 

-49.06 

5  19.4 

15  37  34.8 

99.01 

5  17.7 

15  49  10.5 

98.96 

5  16.0 

16   0  44.8 

98.90 

514.3 

16  12  17.5 

98.83 

5  12.6 

-16  23  48.4 

-«.74 

5  10.9 

16  35  17.2 

98.65 

5   9.3 

16  46  43.8 

98.55 

5    7.7 

16  58    7.9 

98.45 

5   6.1 

17   9  29.2 

98^3 

5    4.5 

-17  20  47.5 

-98.90 

5   2.9 

17  32   2.7 

98.06 

5    1.4 

17  43  14.4 

97.91 

4  59.9 

17  54  22.5 

97.76 

4  56.4 

18    5  26.7 

97  J0 

4  56.9 

-18  16  26.8 

-97.41 

4  55.4 

18  27  22.6 

97.93 

4  53.9 

18  38  13.8 

97.04 

4  52.4 

18  49    0.3 

96.84 

4  50.9 

18  59  41.9 

96.«3 

4  49.5 

-19  10  18.3 

-96.41 

4  48.1 

19  20  49.4 

96.17 

4  46.7 

19  31  14.9 

95.94 

4  45.3 

19  41  :M.6 

95.70 

4  43.9 

19  51  48.4 

95.44 

4  42.6 

-20    1  56.0 

-25  18 

4  41.3 

-20  1 1  57.2 

-94.99 

4  40.0 

Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Sd. 


4.4 
7.6 


8th. 


4.2 
7.4 


18th. 


4.1 
7.3 


18th. 


II 
4.0 

7.1 


SSd. 


II 
39 

6-9 


SSth. 


u 

3.9 
6i< 


The  aicB  4- pnflzed 


to  the  hoazly  change  of  declination  indicatee  that  north  declinationa  are  faiereaaing  and  aooUi  declina- 
deeteaalag.    The  aign — indirn<.fe  that  north  declinationa  are  decreaaing  and  aoath 


I 


234 


MA£S,   1888. 


GBEEIirWIOH  MBAUr  TDiB. 


8EPTBMBEB. 


• 

1 

Apparent 

Right 
Ascension. 

Var.of 
R.  A. 
for  1 
Honr. 

Y 

o 

JVbon. 

Noon. 

b    ni     8 

8 

1 

15  24  36.59 

-f«.594 

2 

15  27  15.33 

6.634 

3 

15  29  55.03 

6.674 

4 

15  32  35.68 

6.713 

5 

15  35  17.29 

6.753 

6 

15  37  59.86 

+6.793 

7 

15  40  43.36 

6.833 

8 

15  43  27.80 

6.871 

9 

15  46  13.16 

6.909 

10 

15  48  59.44 

6.947 

11 

15  51  46.62 

4«.964 

12 

15  54  34.69 

7.091 

13 

15  57  2:).65 

7.058 

14 

16    0  13.48 

7.004 

15 

16    a    4.17 

7.130 

16 

16    5  55.73 

+7.166 

17 

16    8  48.12 

7.200 

18 

16  11  41.34 

7.235 

19 

16  14  35.38 

7.Sa69 

20 

16  17  30.24 

7.309 

21 

16  20  25.90 

+7  336 

22 

16  23  22.36 

7.369 

23 

16  26  19.61 

7.409 

24 

16  29  17.64 

7.434 

25 

16  32  16.44 

7.466 

26 

16  35  16.01 

+7.498 

27 

16  38  16.34 

7.539 

28 

16  41  17.42 

7.560 

29 

16  44  19.23 

7.591 

30 

16  47  21.78 

7.691 

31 

16  50  25.05 

+7.651 

32 

16  53  29.03 

+7.680 

Apparent 
Declination. 


Noon> 


O         I         II 

-'^  11  57.2 
20  21  51.9 
20  31  39.8 
20  41  20.8 

20  50  54.5 

-21    0  20.9 

21  9  39.6 
21  18  50.5 
21  27  53.3 
21  36  47.9 

-21  45  33.9 

21  54  11.2 

22  2  39.6 
22  10  58.7 
22  19    8.5 

-22  27  8.6 
22  34  58.9 
22  42  39.1 
22  50    9.0 

22  57  28.5  ' 

-23    4  37.3 

23  1 1  35.3 
23  18  22.2 
23  24  57,8 
23  31  22.0 


Var.of 

Deol. 
for  1 
Hour. 


Meiidian 


93.75 


-93.44 
93.19 
99.79 
99.45 
93.10 

-91.74 
91.37 
90.99 
90.60 
90.91 

-19.80 
10.39 
18.96 
18.53 
18.00 

-17.64 
17.10 
16.79 
16.94 
15.76 


23  37  34.6 

-15.98 

23  43  35.4 

14.78 

23  49  24.2 

14.98 

23  56    0.9 

13.77 

24    0  25.2 

13.95 

24    5  37.1 

-19.73 

24  10  36.3 

-19.90 

33.7 
32.5 
31.3 
30.1 
28.9 

27.8 
26.7 
25.6 
24.5 
23.4 

22.3 
21.2 
20.1 
19.1 
18.1 

17.1 
16.1 
15.1 
14.1 
13.1 

12.2 

11.3 

10.4 

9.5 

8.6 

7.7 
6.6 


Day  of  the  Month. 


Semidiameter  .  . 
Hor.  Parallax    .  . 


2d. 

II 
3.8 

7th. 

rith. 

17th. 

3ad. 

II 
3.7 

II 

3.6 

n 

3.6 

:i:5 

6.6 

6.5 

6.4 

6.2 

6.1 

27tb. 


3.4 
6.0 


c 
o 

e 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


OCTOBER. 


Apnarent 

Var.  of 
R.A. 
fori 

Ascension. 

floor. 

Noon. 

Noon. 

h    m     a 

s 

6  50  25.05 

+7.651 

6  53  29.03 

7.680 

6  56  33.70 

7.709 

6  59  39.05 

7.737 

7    2  45.07 

7.764 

7    5  51.74 

+7.791 

7    8  59.04 

7.817 

7  12    6.97 

7.843 

7  15  15.49 

7.867 

7  18  24.59 

7.801 

7  21  34.26 

+7.014 

7  24  44.47 

7.036 

7  27  55.20 

7.068 

7  31    6.44 

7.078 

7  34  18.16 

7.008 

7  37  30.34 

+«.0I7 

7  40  42.97 

8.085 

7  43  56.04 

8.053 

7  47    9.51 

8.070 

7  50  23.38 

8.086 

7  53  37.63 

+8.101 

7  56  52.24 

8.116 

8    0    7.19 

6.130 

8    3  22.47 

8.143 

8    6  38.07 

8.156 

8    9  53.96 

+8.168 

8  13  10.13 

8.170 

8  16  26.57 

8.190 

8  19  43.26 

8.900 

8  23    0.17 

8.900 

8  26  17.30 

+6.918 

8  29  34.63 

+8.996 

Apnarent 
Deollnation. 


Noon. 


Day  of  the  Month. 


O        I        II 

-24  5  37.1 
24  10  36.3 
24  15  22.7 
24  19  56.1 
24  24  16.4 

-24  28  23.3 
24  32  16.7 
24  35  56.4 
24  39  22.3 
24  42  :M.3 

-24  45  32.1 
24  48  15.7 
24  50  45.0 
24  52  59.7 
24  54  59.7 

-24  56  45.0 
24  58  15.3 

24  59  30.6 

25  0  30.8 
25    1  15.8 


-25 
25 
25 
25 
25 


1  45.4 
1  59.7 
1  58.5 
141.8 
1    9.5 


-25  0  21.5 
24  59  17.7 
24  57  58.2 
24  56  22.8 
24  54  31.6 

-24  52  24.4 
-24  50    1.3 


Var.of 
Decl. 
fori 
Hour. 


J^oon. 


-19.78 
19.90 
11.66 
11.19 
10.56 

-10.01 
9.44 
8.87 
8.90 
7.70 

-  7.19 
6.59 
5.91 
5.31 
4.60 

-  4.07 
3.45 
9.89 
9.19 
1.56 

-  0.99 

-  0.97 
+  0.37 

1.09 
1.67 

+  9.33 
9.90 
3.65 
4.31 
4.07 

+  5.63 
+  6.30 


Meridian 


h 
4 

4 

4 

4 

4 

4 
4 
4 
4 
4 


m 
7.7 

6.8 

5.9 

5.0 

4.2 

3.4 
2.6 
1.8 
I.O 
0.2 


3  59.4 
3  58.6 
3  57.8 
3  57.1 
3  56.4 

3  55.7 
3  54.9 
3  54.2 
3  53.5 
3  52.8 

3  52.1 
3  51.4 
3  50.7 
3  50.0 
3  49.3 

3  48.6 
3  47.9 
3  47.2  j 
3  46.5 
3  45.9 

3  45.3 
3  44.7 


Semidiameter 
Hor.  Parallax 


«id. 

7th. 

19th. 

17th. 

22d. 

u 

II 

:S:3 

II 

II 

3.4 

3.3 

3.2 

3i2 

5.9 

5.8 

5.7 

5.6 

5.5 

i7Ui. 


II 

3.1 
5.4 


KOTB.— The  aign  +  indicates  nortli  deolinations :  the  sign  —  indicatea  aonth  deolinatioDa. 


MARS,   1888. 


235 


a 
o 


I  « 
2 

3 

I 

4 

5 

6' 

I 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 


21 

23| 
24| 
25' 


Apparent 
Asceuaion. 


Xoon. 


h    ni     8 
8  29  34.6:) 

8  32  52.13 

8  36    9.79 

8  39  27.58 

8  42  45.48 

8  46  3.48 
8  49  21.56 
8  52  39.69 
8  55  57.85 

8  59  16.02 

9  234.17 
9  5  52.29 
9  9  10.36 
9  12  28.37 
9  15  46.28 


OBBBNWIOH  MEAIif  TIME. 


NOVEMBER. 


9  19    4.09  +8  939 

9  22  21.77  8.934 

9  25  39.32  d.998 

9  28  56.71  8.991 

9  32  13.94  8.914 

9  35  31.00  -^8.907 

9  38  47.86  8.199 

9  42    4.53  8.190 

9  45  20.98  8.J81 

9  48  37.20  8.J71 


26  19  51  53.18  48.161 

27  19  55    8.92  8.151 

28  19  58  24.41  8.140 

29  i  20     I  39.63  i  8  198 

30 !  20    4  54.57  8.117 

i 

31  I  20    8    9.22  '.  46.104 

32  20  1 1  23.56  4«.09l 

I  I 


Var.of 
R.A 
fori 

Hoar. 


Noon. 

« 
+8.«96 
8.933 
8.939 
8.944' 
8.948 

+8.959 
8.954 
8.9561 
8.957 ' 
8.957' 

H  8.SS6  > 

I 

8.954 
8.959 
8.948 
8.945 


A  puareut 
IXeolination . 


Var.of 
Decl. 
for  I 
Hour. 


'  Bteridiiui 
!  PHflSRge. 


Noon. 


Noon. 


Day  of  the  Month. 


Semidiameter 
tlor.  Parallax 


O         / 

-24  50 


1.3 


24  47  22.2 
24  44  27.1 
24  41  16.1 
24  37  49.0 


II 
+  6.30 

6.96 

7.63 

8.99 

8.96 


-24  34     5.9  y  9.63 

24  30    6.7  10.30 

24  25  51.6  10.96 

24  2120.5;  11.63 

24  16  33.4  19.99 


-24  1 1  30.4 
24    6  11.5 
24    0  36.8  I 
23  54  46.2  \ 
23  48  39.9 


-23  42 
23  35 
23  28 
23  21 
23  14 

-23  6 
22  58 
22  50 
22  42 
22  33 


17.8 
40.2 
47.0 
38.3 
14.2 

34.9 
40.2 
30.4 
5.7 
25.9 


+19.95 
13.09 
14.i28 
14.93 
15.59 

+  16.94 
16.89  I 

17.54  1 

I 

18.18! 

18.82: 

I 
I 

+19.46  I 
90.09  { 
90.79  i 
91.35! 
91.96! 


-22  24  31.4 
22  15  22.2 


+99.58  I 
93.19! 
8.4  '     93.80 
2156  20.0      24.40 
21  46  27.3  i     94.99 


22 


5  5i 


-21  36  20.4 
-21  25  59.5 


+95.58 
+46.16 


h    n\ 
3  44.7 

3  44.1 

3  43.5 

3  42.8 

3  42. 1 

3  41.5 
3  40.9 
3  40.3 
3  39.6 
3  38.9 

3  38.3 
3  37.7 
3  37.1 
3  36.4 
3  35.7 

3  35.1 
3  34.5 
3  33.8 
3  33. 1 
3  32.4 

3  31.8 
3  31.2 
3  30.5 
3  29.8 
3  29. 1 

3  28.5 

3  27.8 
3  27. 1 
3  26.4 
3  25.7 

3  25.0 
3  24.3 


Ist. 

6th. 

nth. 

l«th. 

lUt. 

II 

3.1 

3'o 

II 
3.0 

II 
2.9 

II 
2.9 

5.4 

5.3 

5.2 

5.1 

5.1 

2«th. 


// 
2.8 

5.0 


DECEMBER. 


3 

o 


01 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 


Apparent 

Kight 
Ascension. 


Noon. 


h    m     s 
20    8    9.22 

20  1 1  23.56 

20  14  37.59 

20  17  51.30 

20  21    4.67 


20  24 
20  27 
20  30 
20  33 
20  37 


II 
12 


20  40 
20  43 

13  i  20  46 

14 

15 


16 
17 
18 
19 
20 

21 
22 
23 


20  49 
20  52 

20  56 

20  59 

21  2 
21  5 
21    8 


17.69 
30.35 
42.64 
54.55 
6.08 

17.21 
27.94 
38.25 
48.14 
57.61 

6.64 
15.25 
23.42 
31.16 
38.45 


21 
21 
21 


24!  21 

25  I  21 

I 

26  {  21 

27  21 


28 
29 
30 

31 
32 


21 
21 
21 


II  45.31 
14  51.74 
17  57.73 
21  3.29 
24    8.41 

27  13.10 
30  17.35 
33  21.17 
36  24.57 
.39  27.53 


21  42  30.07 
21  45  32.18 


Var.of 
R.A. 
fori 

Hour. 


Noon. 


H 

+8.104 
8.091 
8.078 
8.064 
8.060 

+8.035 
8.090 
8.004 
7.988 
7.971 

+7.955 
7.938 
7.9S1 
7.903 
7.885 

+7.867 
7.849 
7.831 
7.813 
7.795 

+7.777 
7.759 
7.741 
7.723 
7.704 

+7.686 
7.668 
7.650 
7.639 
7.614 

+7.597 
+7.579 


Apparent 
Declination. 


Noon. 


Oil! 

-21  :)6  20.4 
21  25  59.5 
21  15  24.6 
21  4:^.0 
20  53  33.7 

-20  42  17.9 
*20  30  48.8 
20  19  6.6 
20  7  11.4 
19  55    3.4 

-19  42  42.7 
19  30  9.5 
19  17  24.1 
19  4  26.6 
18  51  17.2 

-18  37  56.1 
18  24  23.4 
18  10  39.4 
17  56  44.2 
17  42  38.1 

-172821.1 
17  13  53.6 
16  59  15.6 
16  44  27.4 
16  29  29.2 

-16  14  21.1 
15  59  3.4 
15  43  36.3 
15  97  59.9 
15  12  14.4 

•14  56  20.2 
-14  40  17.3 


Var.  of 
Decl. 
fori 

Hoar. 


Nooti, 

I' 
+95.58 

96.16 

96.74 

97.31 

97.88 

+98.44 
98.99 
99.53 
30.07 
30.60 

-1-31.19 
31.64 
39.14 
39.64 
33.13 

+33.68 
34.10 
34.57 
35.03 
35.48 

+35.93 
36.37 
36.80 
37.99 
37.63 

+38.04 
36.43 
3^89 
39.90 
39.58 

+39.94 
+40.30 


Meridian 

;e. 


h    m 
3  25.0 

3  24.3 
3  23.6 
3  22.9 
3  22. 1 

3  21.4 
3  20.7 
3  20.0 
3  19.2 
3  18.4 

3  17.7 
3  17.0 
3  16.2 
3  15.4 
3  14.6 

3  13.8 
3  13.0 
3  12.1 
3  11.3 
3  10.5 

3  9.6 

3  8.7 

3  7.9 

3  7.1 

3  6.3 


3 
3 
3 
3 
3 

3 
3 


5.4 
4.5 
3.6 
2.7 
1.9 

1.0 
0.1 


Day  of  the  Month. 

Seroidiameter    . 
Hot.  Parallax    . 


Ist. 

6th. 

nth. 

16th. 

aist. 

26th. 

n 

2.8 
4.9 

II 
2.8 

4.9 

2.7 

4.8 

2.7 
4.7 

II 
2.7 

4.7 

2.6 
4.6 

Slat 


II 
2.6 

4.6 


The  sign  +-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinationa  are  increaaing  and  south  deolina- 
tiona  are  decreasing.    The  sign  —  indioates  that  north  declinations  are  decreasing  and  south  declinations  increaaing. 
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GEBBlirWIOH  MEAN  TDiB. 

■ 

n 

i 
a 

O 

1 

1 

JANUARY. 

FEBRUARY. 
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Right 
AjBcension. 

Var.of 
R.A. 
for  1 
Hoar. 
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DecllDation. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Paaaage. 
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n 
o 

Apparent 
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Var.of 
RA. 
fori 
Hoar. 

Apnarent 
Decimation. 

Var.of 
Deol. 
fori 
Honr. 
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Noon. 

Noon. 

Noon. 

Noon. 

No9n. 

Noon. 

Noon, 

Noon. 

b    m     8 
15  42  12.73 

8 

+1.M7 

O        1        II 

-18  47  12.0 

II 
-6.30 

h    ID 
20  57.1 

1 

h    m     a 
16    3  27.26 

a 
+1.498 

O        1        II 

-19  49  57.4 

11 
-3.79 

h    m 
19  16.2 

2 

15  42  59.31 

1.935 

18  49  42.4 

6.93 

20  54.0 

2 

16    4    1.29 

1.406 

19  51  27.5 

3.71 

19  12.8 

3 

15  43  45.60 

1.933 

18  52  10.8 

6.15 

20  50.8 

3 

16    4  34.78 

1.384 

19  52  55.5 

S.6S 

19    9.4 

4 

15  44  31.59 

1.910 

18  54  37.4 

6.07 

20  47.6 

4 

16    5    7.74 

1.369 

19  54  21.6 

3.55 

19    6.0 

5 

15  45  17.28 

1.897 

18  57    2.2 

5.99 

20  44.5 

5 

16    5  40.16 

1.339 

19  55  45.8 

3.47 

19    26 

6 

15  46    2.66 

+1.884 

-18  59  25.1 

-5.91 

20  41.3 

6 

16    6  12.03 

+1.316 

-19  57    8.0 

-3.39 

18  59.2 

7 

15  46  47.72 

1.87] 

19    1  46.1 

5.83 

20  38.1 

7 

16    6  43.33 

1.S98 

19  58  28.2 

3.30 

18  55.8 

8 

15  47  32.46 

1.857 

19    4    5.2 

5.75 

20  34.9 

8 

16    7  14.07 

1.969 

19  59  46.4 

3.99 

18  52.4 

9 

15  48  16.86 

1.843 

19    6  22.3 

5.67 

20  31.7 

9 

16    7  44.24 

1.945 

20    1    2.7 

3.14 

18  48.9 

10 

15  49    0.91 

1.899 

19    8  37.5 

5.59 

20  28.5 

10 

16    8  13.82 

1.990 

20    2  17.0 

3.05 

18  45.5 

11 

15  49  44.61 

+1.814 

-19  10  50.8 

-5.51 

20  25.3 

11 

16   8  42.80 

+1.196 

-20    3  29.3 

-a.97 

18  42.0 

12 

15  50  27.96 

1.799 

19  13    2.2 

5.43 

20  22.0 

12 

16    9  11.18 

1.170 

20    4  39.6 

9.89 

18  38.5 

13 

15  51  10.93 

1.783 

19  15  11.7 

5.35 

20  18.8 

13 

16    9  38.95 

1.144 

20    5  48.0 

9.81 

18  35.0 

14 

15  51  53.53 

1.767 

19  17  19.2 

5.97 

20  15.6 

14 

16  10    6.10 

1.116 

20    6  54.3 

9.79 

18  31.6 

15 

15  52  35.74 

1.751 

19  19  24.7 

5.19 

20  12.4 

15 

16  10  32.62 

1.080 

20    7  58.7 

9.64 

18  28.1 

16 

15  53  17.56 

+1.734 

-19  21  28.3 

-5.11 

20    9.1 

16 

16  10  58.52 

+1.066 

-20    9    1.1 

-9.56 

18  24.6 

17 

I5  53  58.J)8 

1.717 

19  23  30.0 

5.03 

20    5.9 

17 

16  11  23.78 

1.039 

20  10    1.6 

9.47 

18  21.1 

16 

15  54  39.99 

1.700 

19  25  29.7 

4.95 

20    2.6 

18 

16  11  48.39 

1.019 

20  11    0.0 

9.39 

18  17.6 

19 

15  55  20.59 

1.683 

19  27  27.3 

4.86 

19  59.3 

19 

16  12  12.35 

0.065 

20  1 1  56.5 

9.31 

18  14.1 

20 

15  56    0.77 

1.665 

19  29  23.0 

4.78 

19  56.0 

20 

16  1^  35.65 

0.957 

20  12  51.0 

9.93 

18  10.5 

21 

15  56  40.51 

+1.647 

-19  31  16.7 

-4.70 

19  52.8 

21 

16  12  58.30 

+0.999 

-20  13  43.6 

-9.15 

18    6.9 

22 

15  57  19.81 

1.699 

19  33    8.5 

4.63 

19  49.5 

22 

16  13  20.27 

0.901 

20  14  34.2 

9.07 

18    3.3 

23 

15  57  58.67 

1.610 

19  34  58.2 

4.53 

19  46.2 

23 

16  13  41.57 

0.873 

20  15  22.9 

1.99 

17  59.7 

24 

15  58  37.08 

1.591 

19:^46.0 

4.45 

19  42.9 

24 

16  14    2.18 

0.845 

20  16    9.7 

1.91 

17  56.1 

25 

15  59  15.03 

1.572 

19  38  31.9 

4.37 

19  39.6 

25 

16  14  22.11 

0.816 

20  16  54.5 

J. 83 

17  52.5 

1 

26 

15  59  52.52 

+1.559 

-19  40  15.7 

-4.99 

19  36.3 

26 

16  14  41.34 

+0.787 

-20  17.37.4 

-1.75 

17  48.9 

27 

16    0  29.53 

1.539 

19  41  57.6 

4.31 

19  32.9 

27 

16  14  59.88 

0.758 

20  18  18.4 

1.67 

17  45.3 

28 

16    1    «.07 

1.513 

19  43  37.5 

4.13 

19  29.6 

28 

16  15  17.72 

0.7S8 

20  18  57.5 

1.59 

17  4l;6 

29 

16    142.11 

1.499 

19  45  15.4 

4.04 

19  26.2 

29 

16  15  34.84 

0.696 

20  19  34.6 

1.51 

17  37.9 

30 

16    2  17.67 

1.471 

19  46  51.4 

3.96 

19  22.9 

30 

16  15  51.25 

0.668 

20  20   9.8 

1.43 

17  34.3 

31 

16    2  52.72 

+1.450 

-19  48  25.4 

-3.88 

19  19.5 

31 

16  16   6.93 

+0.638 

-20  20  43.2 

-1.35 

17  30.6 

32 

16    3  27.26 

+1.438 

-19  49  57.4 

-3.79 

19  10.2 

32 

16  16  21.89 

+0.606 

-20  21  14.6 

-1.97 

17  26.9 

Day  of  the  M( 

onth. 

f8t. 

0th. 

17th. 
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Day  of  the  M< 

9nth. 

9d. 

10th. 

IHth. 

seth. 

Po 
Ho 

lar  Semidiarr 
»rizontal  Pan 

leter  .  . 
illax  .  . 

15.5 
1.5 

15.7 
1.5 

i6!o 

1.5 

16'!3 
1.5 

Po 
Ho 

lar  Semidian 
»rizontal  Pan 

leter  .  . 
illax  .  . 

1.6 

II 
17.1 

1.6 

n 

17.5 
1.6 

1 

II 
17.9 

1.7 

N< 

OTE.— Th 

the  aigo  —  in4 

lioatoeao 

»ath  dedinationa. 
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GEBBinVIOH  MBAK  TIME. 

MABCH. 

APRIL. 

• 

1- 

Apparent 

Sght 
Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Decimation. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
PMMii^e. 

• 

us 

c 
o 

o 

0 

Apparent 

Right 
Ascension. 

Soon, 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Psasage. 

Xomi. 

No&n. 

ffoon. 

Jfoon. 

Kom\. 

Kaon. 

Noon. 

h    ni     8 

a 

O           1           41 

// 

h    m 

h    ro     s 

8 

O         /         // 

II 

h    m 

1 

16  15  51.25 

+0.<f68 

-20  20    9.8 

-1.43 

17  34.3 

1 

16  18    0.59 

-0.331 

-20  22  41.0 

+0.99 

15  34.3 

2 

16  IG    6.93       0.638 

20  20  43.2 

1.35 

17  30.6 

2 

16  17.52.26 

0.363 

20  22  16.2 

1.07 

15  30.2 

3 

16  16  21.89       0.608 

20  21  14.6 

1.97 

17  26.9 

3 

16  17  43.16 

0.395 

20  21  49.7 

1.15 

1526.1 

4 

16  16  36.11  '      0.577 

20  21  44.1 

1.19 

17  23.2 

4 

16  17  33.30 

0.497 

20  21  21.3 

1.99 

15  22.0 

5 

16  16  49.59       0.M6 

20  22  11.7 

1.11 

17  19.5 

5 

16  17  •-'2  68 

0.459 

20  20  51.2 

1.30 

15  17.9 

6 

16  17    2..32     +0  515 

-20  22  37.4 

-1.03 

17  15.7 

6 

16  17  11.30 

-0.490 

-20  20  19.3 

+1.37 

15  13.8 

7 

16  17  14.30       0.484 

2023    1.1 

0.95 

17  12.0 

7 

16  16  59.16 

osai 

20  19  45.6 

1.44 

15    9.6 

8 

16  17  25.52       0.45Q 

20  23  22.9 

0.87 

17    8.3 

8 

16  16  46.28 

0.558 

20  19  10.1 

1.52 

15    .5.5 

9 

16  17  35.98       0.490 

20  23  42.8 

0.79 

17    4.5 

9 

16  16  32.66 

0.583 

20  18  32.9 

1.59 

15    1.3 

10 

16  17  45.67        0.388 

20  24    0.8 

0.71 

17    0.7 

10 

16  16  18.32 

0.613 

20  17  53.9 

1.66 

14  57.1 

11 

16  17  54.59     +0.355 

-20  24  16.9 

-0.63 

16  56.9 

11 

16  16    3.25 

-0.643 

-20  17  13.1 

+1.73 

14  52.9 

12 

16  18    2.73       0.393 

20  24  31.1        0.55 

16  5.3.1 

12 

16  15  47.46 

0.679 

20  16  30.7 

1.80 

14  48.7 

13 

16  18  10.09       0.991 

20  24  43.4 

0.47 

16  49.3 

13 

16  15  30.98 

0.701 

20  15  46.5 

1.87 

14  44.5 

14 

16  18  16.67        0.958 

20  24  53.8 

0.39 

16  45.5 

14 

16  15  13.81 

0.730 

20  15    0.7 

1.94 

14  40.3 

15 

16  18  22.46       0.295 

20  25    2.2 

0.31 

1641.6 

15 

16  14  55.95 

0.758 

20  14  13.2 

9.01 

14  36.0 

16 

16  18  27.47     +0.199 

-20  25    8.8 

-0.93 

16  37,8 

16 

16  14  37.42 

-0.786 

-20  13  24.1 

+9.08 

14  31.8 

17 

16  18  31.70       0.150 
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0.16 

16  33.9 

17 

16  14  18.2:) 

0.813 
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9.15 

14  27.6 

18 

16  18  35.13       0.197 

20  25  16.3 
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16  30.0 

18 

16  13  58.40 
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9.99 

14  23.3 

19 

16  18  37.77;      0.095 

20  25  17.2        0.00 

16  26.1 

19 

16  13  37.94 

0.865 

20  10  47.0 

9.98 

14  19.0 

20 

16  18  39.63       0.061 

20  25  16.3 
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16  22.2 

20 

16  13  16.86 

0.890 
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9.35 

14  14.7 
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16  18  40.70     +0.098 

-20  25  13.5 

+0.16 

16  18.3 

21 

16  12  5.5.18 

-0.915 
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+9.41 

14  10.4 

22 

16  18  40.97     -0.005 

20  25    8.8        0.94 

16  14.3 

22 

16  12  32.90 
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20    7  55.9 

9.47 

14    6.1 

23 

16  18  40.46       0.038 

20  25    2.3 

0.31 

16  10.4 

23 

16  12  10.04 

0.964 

20    6  55.9 

9.53 

14     1.8 

24 

16  18  39.16       0.071 

20  24  53.9 

0.39 

16    6.4 

24 

16  11  46.62 

0.987 

20    5  54.5 

9.59 

13  57.5 

25 

16  18  37.08       0.104 

20  24  43.7        0.47 

16    2.4 

25 

16  11  22.66 

1.010 

20    4  51.6 

9.65 

13  53.2 

26 

16  18  34.21      -0.136 

-20  24  31.6 

+0.54 

15  58.4 

26 

16  10  58.16 

-1.039 

-20    3  47.3 

+4.71 

13  48.8 

27 

16  18  30.56       0.169 

20  24  17.7        0.69 

15  54.4 

27 

16  10  33.14 

1.053 

20    241.7 

9.77 

13  44.5 

28 

16  18  26.12       0.909 

20  24    2.0        0.70 

15  50.4 

28 

16  10    7.61 

1.074 

20    1  34.7 

9l89 

13  40.1 

29 

16  18  00.91        0.934 

20  2:^  44.5  1      0.77 

15  46.4 

29 

16    9  41.60 

1.094 

20    0  26.4 

9.88 

13  36.7 

30 

16  18  14.91        0.967 

20  23  25. 1  i      0  85 

1 

15  42.4 

30 

16    9  15.12 

1.113 

19  59  16.8 

9.93 

1331.4 

31 

16  18    8.14     -0.999 

-20  23    4.0 1    +0.99 

15:)8.3 

31 

16    8  48.17 

-1.139 

-19  58    5.9 

+9.06 

13  27.0 

32 

16  18    0.59     -0.331 

-20  22  41.0      +0.99 

15  34.3 

32 

16    8  20.79 

■                            ^  1  ■ 

-1.150 

-19  56  53.8 

+0.03 

13  22.6 

Day  of  the  Month. 

5th. 

nth. 

18.H 

aist. 

29th. 

Day  of  the  Month. 

6th. 

14th. 

92d. 

tOth. 

Polar  Semidiameter  .  . 

18:3 

#» 

19.3 

19?8 

Polar  Semidiameter  .  . 

2d!2 

20'6 

si'.o 

21'^ 

Horizontal  Parallax  .  . 

1.7 

1.8 

1.8 

1.9 

Horizontal  Parallax  .  . 

1.9 

1.9 

2.0 

2.0 

The  sign  -f  prollzed  to  the  1 

konrly  change  of  declination  indicates  that  north  declinations  i 

ire  increasing  and  sonth  deoUna- 

tiona  are  decreasing .    Tl 

le  sign  '  indicates  that  north  declinations  are  decreasing  and 

sonth  declinations  increasing. 
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GKEENWICH   MEAN  TIME. 

MAY. 

JUNE. 

Day  of  Month. 

Apparent 

ibiRbt 
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Var.of 

R.A. 

fori 
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Apparent 
Deelmatiou. 
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Noon. 
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h    m     8 

8 

O         /         // 

II 
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8 

0      1      II 

1' 
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1 

16    8  48.17 
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-19  58    5.9 

+2.98 

13  27.0 

1 

15  52  57.52 

-1.9:9 

-19  15  26.7 

+3.51 

11    9.3 

2 

16    8  20.79 

1.150 

19  56  53.8 

3.03 

13  22.6 

2 

15  52  26.93 

1.269 

19  14    2.6 

3.49 

11     4.8 

3 

16    7  52.99 

1.167 

19  55  40.6 

3.08 

13  18.2 

3 

15  51  56.58 

1.959 

19  12  39.1 

3.46 

11    0.4 

4 

16    7  24.78 
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19  54  26.2 

3.12 

13  13.8 

4 

15  51  26.49 

1.948 
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10  56.0 

5 
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1.199 

19  53  10.7 

3.17 

13    9.3 

5 
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6 
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0 
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-1.923 
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7 
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3.25 
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7 
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3.33 
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6 

16    5  28.31 
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3.99 
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8 
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3.S9 
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9 

16    4  58.38 

1.253 

19  47  58.5 

3.33 

1251.7 

9 

15  49    0.62        1.179 

19    4  34.4 

3.95 

10  33.9 

10 

16    4  28.17 

1.264 

19  46  38.1 

3.36 

12  47.2 

10 

15  48  32.51        1.163 

19    3  17.1 

3.90 

10  29.5 

11 

16    3  57.70 

-1.274 

-19  45  16.9 

+3.40 

12  42.8 

II 

15  48    4.81  '  -1.146 

-19    2    0.8 

+3.15 

10  25.1 

12 

16    3  27.00 

1.963 

1943  54.9 

3.43 

12  38.4 

12 

15  47  37  52  1      1.128 

19    0  45.8 

3.10 

10  20.8  i 

13 

16    2  56.08 

1.292 

19  42  32.2 

3.46 

12  33.9 

13 

15  47  10.67  !      1.109 

18  59  32.2 

3.0.'i 

10  16.4 

14 

16    2  24.97 

1.S99 

19  41     8.9 

3.49 

12  29.5 

14 

15  46  44.27  1      1.090 

18  58  19.8 

9.09 

10  12.0 

15 

16     1  53.69 

1.305 

19  39  45.0 

3.51 

12  25.0 

15 

15  46  18.34        1.070 

18  57    8.8 

9.93 

10    7.7 

16 

16    1  22.26 

-1.312 

-19  38  20.5 

+3.53 

12  20.6 

16 

15  45  52.89;   -1.049 

-18  55  59.3!    +3.87 

10    3.3 

17 

16    0  50.71 

1.317 

19  36  55.6 

3.J5 

12  16.1 

17 

15  45  27.94        1.028 

18  54  51.3 

9.80 

9  59.0 

18 

16    0  19.06 

1.321 

19  35  30.2 

3.57 

12  11.7 

18 

15  45    3.51  i      1.007 

18  53  44.9 

9.73 

9  54.6 

19 

15  50  47.34 

1.323 

19  34    4.5 

3.58 

12    7.2 

19 

15  44  39.61 

0985 

18  52  40.2 

9.66 

9  50.3 

20 

15  59  15.55 

1.325 

19.32  38.5 

3.59     12    2.8 

1 

20 

15  44  16.24 

0.069 

18  51  37.2 

9.59 

9  46.0 

21 

15  58  43  73 

-1.326 

-19  31  12.3 

+3.60 

1 1  58.3 

21 

15  43  53.43 

-0.939 

-18  50  35.9 

+9.53 

9  41.7 

22 

15  58  11.90 

1.396 

19  29  45.9 

3.60 

1 1  53.8 

22 

15  43  31.19 

0915 

18  49  36.4 

2.44 

9  37.4 

23 

15  57  40.07 

1.336 

19  28  19.5 

3.60 

1  i  49.3 

23 

15  43    9.53       0.891 

18  48  38.7 

936 

9  33.1 

24 

15  57    8.28 

1.384 

19  26  52.9 

3.61 

II  44.9 

24 

15  42  48.45 

0.866 

18  47  42.9 

9.98 

9  28.8 

25 

15  56  36.54 

1.3^1 

19  25  26.4 

360 

1 1  40.4 

25 

15  42  27.97 

0.840 

18  46  49.1 

9.90 

9  24.6 

26 

15  56    4.87 

-1.317 

-19  24    0.0 

+3.60 

1 1  36.0 

2() 

15  42    8.11 

-0.814 

-18  45  57.2 

+9.12 

9  20.3 

27 

15  55  33.30 

1.313 

19  22  33.7 

3.59 

II  31.5 

27 

15  4148.86  1      0.789 

18  45    7.3 

2.03 

9  16.1 

28 

15  55    1.83 

1.308 

19  21    7.6 

3.58 

11  27.1 

28 

15  4130.24  1      0.762 

18  44  19.5 

1.05 

9  11.9 

29 

15  54  30.50 

1.302 

19  19  41.8 

357 

1 1  22.6 

29 

15  41  12.26       0.rj5 

18  43  33.7 

1.80 

9    7.6 

30 

15  53  59.32 

1.905 

19  18  16.4 

3.55 

11  18.2 

30 

15  40  54.93        0.708 

; 

18  42  50.1 

1.77 

9    3.4 

31 

15  53  28.32 

-1.268 

-19  1651.3 

+3.53 

11  13.7 

31 

15  40  38.26     -0.680 

-18  42    8.7 

+1.68 

8  59.2 

32 

15  52  57.52 

-1.279 

-19  15  26.7 

+3.51 

M    9.3 

32 

15  40  22.26'   -0.652 

-18  41  29.5 

+1.59 

8  55.0 

Day  of  the  M< 

ontb. 

8th. 

]«Ui. 

24th 

I2d. 

Day  of  the  Month. 

1st. 

9th. 

nth. 

2Sth. 

Po 

lar  Semidiair 

leter  .  . 

// 
21.5 

216 

21.6 

2l".6 

Polar  Semidiuineter  .  . 

II 
21.6 

21:4 

21.2 

20':9 

Ho 

rizontal  Pan 

illax  .  . 

2.0 

2.0 

2.0 

2.0 

Horizontal  Parallax  .  . 

2  0 

2.0 

2.0 

2.0 

N< 

5TR.— Thi 

n  sisrn  -f  indicates  north  declinationn ;   the  Ni;;n  —  indicnton  ho 

uth  declination F>. 

1 
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JUPITER,    1888. 


1 

GBEBS^^OH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

• 

1 

A-pparent 
Ascennioii. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
Deoluoation. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 
PaasM^e. 

• 

0 

Apparent 

lUght 
Ascension. 

Noon. 
h    m     B 

Var.  of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

• 

Var.  of 

DeeL 

fori 

"Hoar. 

Meridian 
Pssisge. 

Noon. 

Noon. 

Noon 

Noon. 

Noon. 

Noon. 

Noon. 

h    ni     8 

H 

O         (         // 

II 

h    in 

B 

0     1      II 

II 

h    m 

1 

15  46  55.11 

+1.143 

-19  16  58.0 

-4.15 

5    1.9 

1 

16    4  43.14 

+1.787 

-20  15  11.0 

-5.39 

3  21.6 

2 

15  47  22.85 

1.168 

19  18  38.0 

.  4.91 

4  58.4 

2 

16    5  26.24 

1.805 

20  17  18.6 

5.34 

3  18.4 

3 

15  47  51.18 

1.193 

19  20  19.5 

4.97 

4  54.9 

3 

16    6    9.75 

1.899 

20  19  27.1 

5.35 

3  15.2 

4 

15  48  20.11 

1.918 

19  22    2.5        4.33 

4  51.4 

4 

16    6  53.69 

1.839 

20  21  35.6 

5.36 

3  12.0 

5 

15  48  49.62 

1949 

19  23  46.9 

4.38 

4  48.0 

5 

16    7  38.04 

1.866 

20  23  44.4 

5.37 

3    8.8 

6 

15  49  19.72 

+1.966 

-19  25  32.7 

-4.44  j     4  44.6 

6 

16    8  22.80 

+1.873 

-20  25  53.5 

-^.38 

3    5.6 

7 

15  49  50.40;      1.990 

19  27  19.9 

4.49;    4  41.2 

7 

16    9    7.95 

1.890 

20  28   2.7 

5.39 

3    2.5 

8 

15  50  21.65        1.314 

19  29    8.3 

4.55 

4  37.8 

8 

16    9  53.50 

1.906 

20  30  12.1 

5.39 

2  59.3 

9 

15  50  5.3.46        1.337 

19  30  58.0 

4.60 

4  34.4 

9 

16  10  39.44 

1.999 

20  3221.6 

6.40 

2  56.1 

10 

15  5125.82        1.360 

19  32  49.0        4  65;    4  31.0 

1             ' 

10 

16  II  25.76 

1.938 

20  34  31.2 

5.40 

2  52.9 

11 

1 

15  51  58.74     -fl.383 

-19  34  41.2      -4.70 ;    4  27.6 

11 

16  12  12.45 

+1.953 

-20  36  40.9 

-5.40 

2  49.8 

12 

I5  52:)2.2I        1.406 

19  36  34.4  1      4.75     4  24.2 

12 

16  12  59.51 

1.968 

20  38  50.5 

5.40 

2  46.6 

13 

15  53    6.21        1.488 

19  38  28.9!      4.79     4  20.9 

13 

16  13  46.93 

1.963 

20  41    0.1 

5.40 

2  43.4 

J4 

15  53  40.74        1.450 

19  40  24.4  !      4.84 

4  17.5 

14 

16  14  34.70 

1.996 

20  43    9.6 

5.40 

2  40.3 

15 

15  54  15.79        1.478 

19  42  20.9  j      4.88 

1 

4  14.1 

15 

16  15  22.82 

9.019 

20  45  19.0 

5.39 

2  37.2 

16 

15  54  51.36     +1.493 

1 
-19  44  18.3      -4.99      4  10.8 

16 

16  16  11.28 

+9.096 

-20  47  28.3 

-5.88 

2  34.1 

17 

15  55  27.45        1.514 

19  46  16.8  1      4.96     4    7.5 

17 

16  17    0.08 

9.040 

20  49  37.4 

5.37 

231.0 

18 

15  56    4.04        1.535 

19  48  16.1;      4.99 

4    4.1 

18 

16  17  49.21 

9.064 

20  51  46.2 

5.36 

2  27.9 

19 

15  56  41.12        1.556 

19  50  16.2 

5.09 

4    0.8 

19 

16  18  38.67 

9.067 

20  53  54.9 

5.35 

2  24.8 

20 

15  57  18.70        1.576 

19  52  17.1 

5.06       3  57.5 

20 

16  19  28.45 

9.060 

20  56    3.2 

5.34 

221.7 

21 

15  57  56.77     +1.596 

-19  54  18.9]    -5.09     3  54.2 

21 

16  20  18.54 

+9.093 

-20  58  11.2 

-5.33 

2  18.6 

22 

15  58  35.32        1.616 

19  56  21.4        5.19  1    3  50.9 

22 

16  21    8.94 

9.106 

21    0  18.9 

5.31 

2  15.5  1 

23 

15  59  14.35'      1.636 

19  58  24.5 

5.15 

3  47.6 

23 

16  21  59.64 

9.119 

21     2  26.3 

5.30 

2  12.4 

24 

15  59  53.85        1.656 

20    0  28.4 

5.18 

3  44.3 

24 

• 

16  22  50.65 

9.139 

21    4  33.2 

5.98 

2    9.3 

25 

16    0  33.82        1.675 

20    2  32.9.      5.90  1 

341.1 

25 

16  23  41.95 

9.144 

21    6  39.7 

5.S6 

2    6.2 

! 
26!  16    1  14'^^     +I.e94 

-20    4  38.0     -5.93 

3  37.8 

26 

16  24  33  55 

+9.156 

-21    8  45.8 

-^.94 

2    3.1 

27'  16    1  55.13        1.713 

20    6  43.6 

5.95 

3  34.5 

27 

16  25  25.42 

9.168 

21  10  51.4 

5.99 

2    0.1 

28    16    2  36.47        l  739 

20    8  49.7        5.97 

3  31.3 

28 

16  26  17.58 

9.179 

21  12  56.4 

5.90 

1  57.0 

29;  16    3  18.25        1.751 

20  10  56.4  ,      5.99 

3  28.1 

29 

16  27  10.02 

9.190 

21  15    0.9 

5.18 

1  53.9 

30 

16    4    0.48        1.760 

20  13    3.5        5.31 

1 

3  24.8 

30 

16  28    2.72 

9.901 

21  17    4.9 

5.16 

1  50.8 

31 

16    4  43.14     +1.787 

-20  15  II. 0 

-5.33 

3  21.6 

31 

16  28  55.68;    +9.919 

-21  19    8.3 

-5.13 

i  47.8 

32 

16    5  26.24     +1.805 

1 

-20  17  18.8 

-6.34 

3  18.4 

32 

16  29  48.91 

+4.993 

-21  21  11.1 

-6.10 

1  44.7 

Day  of  the  Month. 

5th. 

ISth. 

2l8t. 

16.5 

*i9tb. 
16.2 

Day  of  the  Month. 

7th. 

»th. 

SSd. 

1 

list.  ! 

i 

Polar  Semidiameter  .  . 

17.2 

16.8 

Polar  Semidiameter  .  . 

15.9 

is'!? 

01 
15.5 

15.3 

Horizontal  Parallax  .  . 

1.6 

1.6 

1.5 

1.5 

Horizontal  Parallax  .  . 

1.5 

1.5 

1.5 

1.4 

Not*.— Th< 

i  sign  +  indioatea  north  deohnauona ;  the  sign  —  indicates  so 

• 
ath  deoUnations. 

JUPITER,   1888. 


241 


GREENWICH  MEAN  TIME. 


5 

e 


I 

2 
3 
4 
5 

G 

•k 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31  ! 
32 


NOVEMBEB. 


Apparent 

Right 
Ascension. 


Xoon. 


n    m     8 
6  29  48.91 

6  30  42.39 

6  31  36.11 

6  32  30.07 

G  33  24.2fi 

6  34  18.68 
6  35  13.31 
6  36  8.16 
6  37  3.22 
6  37  58.48 

6  'Sti  53.93 
6  39  49.56 
6  40  45.38 
641  41.38 
6  42  37.54 

6  43  33.87 
6  44  30.36 
6  45  27.01 
6  46  23.80 
6  47  20.74 

6  48  17.81 
6  49  15.02 
6  50  12.36 
6  51  9.82 
6  52    7.41 

6  53  5.10 
6  54  2.90 
6  55  0.80 
G  55  58.80 

5  56  56.88 

6  57  55.05 
6  58  53.29  | 


Var.of 

R.A. 

fori 

Hoar. 


Ifoon. 


8 

+3.983 
9.933 
9.943 
9.953 
9.963 

+9  979 
9.981 
9.990 
9.998 
9.306 

+9.314 
9.399 
9.330 
9.337 
9.344 

+9.351 
9.357 
9.363 
9.360 
9.375 

+9.381 
9.387 
9.399 
9.397 
9.409 

i9.406 
9.410 
9.414 
9.418 
9.499 

+9.495 
+9.498 


Apparent 
Declination. 


Xoon. 


Var.of 
Decl. 
for  I 

Honr. 


O        I        It 

-21  21  11.1 
21  23  13.2 
21  25  14.6 
21  27  15.3 
21  29  15.3 

-21  31  14.5 
21  33  13.0 
21  35  10.6 
21  37  7.4 
21  39  3.2 

-21  40  58.2 
21  42  52.3 
21  44  45.4 
21  46  37.5 
21  48  28.6 

-21  50  18.7 
21  52  7.8 
21  53  55.8 
21  55  42.7 

21  57  28.5 

-21  59  13.3 

22  0  56.9 
22  2  39.3 
22  4  20.6 
22  6  0.7 

-22  7  39.7 
22  9  17.4 
22  10  53.9 
22  12  29.1 
22  14  3.1 

-22  1 5  35.8 
-22  17  7.3 


Noon. 


-5.10 
5.07 
5.04 
5.01 
4.98 

-4.95 
4.99 
4.89 
4.85 
4.81 

-4.77 
4.73 
4.69 
465 
4.61 

-4.57 
4.53 
4.48 
4.44 
4.39 

-4.34 
4.30 
4.95 
4.90 
4.15 

-4.10 
4.05 
4.00 
3.95 
3.89 

-3.84 
-3.79 


Aleridiioi 
Pasfinge. 


h    m 
1  44.7 

1  41.7 

I  38.7 

1  35.7 

I  32.6 

I  29.6 
1  26.6 
1  23.6 
1  20.5 
I  17.5 

I  14.5 

i  11.5 

1  8.5 

1  5.5 

1  2.5 

0  59.5 
0  56.5 
0  53.5 
0  50.5 
0  47.5 

0  44.5 
041.5 
0  38.5 
0  35.6 
0  32.6 

0  29.6 
0  26.6 
0  23.7 
0  20.7 
0  17.7 

0  14.7 
0  11.8 


DECEMBER. 


P 


I 

2 
3 
4 
5 

6 
7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 

Var.of 

R.A 

fori 

Hour. 

Noon. 

Noon. 

8 

h    m     8 

16  57  55.05 

+9.495 

16  58  53.^ 

9.498 

16  59  51.60 

9.431 

17    0  49.98 

9.434 

17     148.41 

9.436 

17    2  46.88 

+9.438 

17    3  45.40 

9.439 

17    4  43.95 

9.440 

17    5  42.53 

9.441 

17    641.13 

9.449 

17    7  39.74 

+9.443 

17    8  38.37 

9.443 

17    9  37.00 

9443 

17  10  35.62 

9.443 

17  11  34.24 

9.449 

17  12  32.85 

+9.441 

17  13  31.43 

9.440 

17  14  29.99 

9.439 

17  15  28.52 

9.438 

17  16  27.02 

9.437 

17  17  25.47 

i9.435 

17  18  23.88 

9.433 

17  19  22.23 

9.431 

17  20  20.53 

9.498 

17  21  18.76 

9.495 

17  22  16.92 

+9.499 

17  23  15.00 

9.418 

17  24  13.00 

9.414 

17  25  10.90 

9.410 

17  26    8.71 

9.406 

17  27    6.41 

+9.409 

17  28    4.00 

+9.397 

Apparent 
Decimation. 


A'ooti. 


O         I         II 

-22  15  35.6 
22  17  7.3 
22  18  37.4 
22  20  6.3 
22  21  33.7 


-22  22  59.9 

-3.56 

22  24  24.7 

3.51 

22  25  48. 1 

3.45 

22  27  10.2 

3.39 

22  28  30.8 

3.33 

-22  29  50  1 
22  31  7.9 
22  32  24.3 
22  33  39.3 
22  34  52.9 

-22  36  5.0 
22  37  16.7 
22  38  25.0 
22  39  32.8 
22  40  39. 1 

-22  41  44.0 
22  42  47.5 
22  43  49.5 
22  44  50.0 
22  45  49. 1 

-22  46  46.8 
22  47  43.0 
22  48  37.7 
22  49  31.0 
22  50  22.9 

-22  51  13.2 
-22  52    2.2 


Var.of 
Decl. 
for  1 

Hour. 


Noon. 


-3.84 
3.79 
3.73 
368 
3.69 


-3.97 
3.91 
3.16 
3.10 
3.04 

-9.96 
9.99 
9.86 
9.80 
9.74 

-9.67 
9.61 
9.55 
9.49 
9.43 

-9.37 
9.31 
9.25 
919 
9.13 

-9.07 
-9.01 


Meridian 
Passage. 


h    m 
0  14.7 

0  11.8 

0  8.9 

0  5.9 

0  2.9 

so    0.0 

?t3  A7.0 

23  54.1 
23  51.1 
23  48. 1 
23  45.2 

23  42.3 
23  39.3 
23  36.3 
23  33.4 
23  30.5 

23  27.5 
23  24.5 
23  21.6 
23  18.6 
23  15.6 

23  12.6 
23  9.7 
23  6.7 
23  3.7 
23    0.7 

22  57.8 
22  54.9 
22  51.9 
22  48.9 
22  46.0 

22  43.0 
22  40.0 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


8th. 

16th. 

•i4th. 

152 

II 
15.1 

is'.o 

1.4 

1.4 

1.4 

S2d. 


Day  of  the  Montli. 


15.0 
1.4 


Polar  Semidiameter 
Horizontal  Parallax 


2d. 


II 
15.0 

1.4 


10th. 


15.0 
1.4 


18th. 


II 
15.0 

1.4 


26th. 


II 
15.1 

1.4 


t4th. 


II 
15.2 

1.4 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
Home  are  deoraaaijig.    The  sign — indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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3ATURN,   1888. 


GREENWICH  MEAN  TIME. 


JANUARY. 


a 
o 

;^ 

o 
>t 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

2\ 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kigbt 
AHceneion. 


Noon. 


b    m     8 
8  29    7.67 

8  28  50.18 

8  28  32.45 

828  14.49 

8  27  56.31 

8  27  37.90 
8  27  19.30 
8  27  0.51 
8  26  41.53 
8  26  22.38 

8  26  3.06 
8  25  43.60 
8  25  24.01 
8  25  4.28 
8  24  44.44 

8  24  24.50 
8  24  4.47 
8  23  44.36 
8  23  24.19 
8  23    3.97 

8  22  43.71 
8  22  23.42 
8  22  3.11 
8  21  42.79 
6  21  22.48 

8  21  2.19 
8  20  41.93 
8  20  21.71 
8  20  1.54 
8  19  41.43 

8  19  21.39 
8  19    1.44 


Var.  of 
R.A. 
for  1 
Hour. 


yoon. 


s 
-0.793 

0.734 
0.744 
0.753 
0.762 

-0.771 
0.779 
0.787 
0.79* 
0.801 

-0.808 
0.814 
0.819 
0.8M 
0.899 

-0.833 
0.836 
0.839 
0.849 
0.843 

-0.845 
0.840 
0.840 
0.840 
0.846 

-0.845 
0.843 
0.841 
0.839 
0.836 

-0.833 
-0.899 


Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Noon. 

Now\. 

Q         1         II 

+  19  31     1.2 

II 
+«.87 

19  32  10.5 

9.90 

19  33  20.5 

9.93 

1934  31.1 

9.95 

19  35  42.3 

9.98 

+  19  36  54.1 

+3.00 

19  38    6.4 

3.09 

19  39  19.2 

3.04 

19  40.32.5 

3.06 

19  41  46.1 

3  07 

+  19  43    0.1 

+3.09 

19  44  14.3 

3.10 

19  45  28.8 

3.11 

19  46  43.6 

3.19 

19  47  58.5 

3.19 

+  19  49  13.5 

+3.13 

19  50  28.6 

3.13 

19  51  43.8 

3.13 

19  52  59  0 

3.13 

19  54  14.1 

3.13 

+19  55  29.2 

+3.19 

19  56  44.1 

3.19 

19  57  58.8 

3.11 

19  59  13.3 

3.10 

20    0  27.6 

3.09 

+20    1  41.6 

+3.08 

20    2  55.3 

3.06 

20    4    8.6 

3.06 

20    5  21.5 

3.03 

20    6  33.9 

3.01 

+20    7  45.9 

49.99 

+20    8  57.4 

+9.97 

Meridian 
Paasage. 


h    in 
13  44.4 

13  40.2 

13  35.9 

1331.7 

13  27.5 

13  23.2 
13  19.0 
13  14.8 
13  10.5 
13    6.3 

13  2.0 
12  57.7 
12  53.5 
12  49.2 
12  44.9 

i2  40.7 
12  36.4 
12  32. 1 
12  27.9 
12  23.6 

12  19.3 
12  15.1 
12  10.8 
12  6.6 
12    2.3 

11  58.0 
1 1  53.7 
1 1  49.5 
11  15.2 
1 1  40.9 

1136.7 
1 1  32.4 


Day  of  the  Month. 


Polar  Semidiameter  .  . 
Horisontal  Parallax  .  . 


1st. 

9tb. 

17tb. 

9!6 
1.1 

£6 
1.1 

9:6 

1.1 

95tb. 


9!6 
1.1 


FEBRUARY. 


1 

o 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

lUght 
Asoenaion. 


Noon. 


h    m     8 
8  19    1.44 

8  18  41.59 

8  18  21.84 

8  18    2.21 

8  17  42.71 

8  17  23.35 
8  17  4.14 
8  16  45.10 
8  16  26.23 
8  16    7.54 

8  15  49.06 
8  15  30.78 
8  15  12.72 
8  14  54.89 
8  14  37.30 

8  14  19.96 
8  14  2.89 
8  13  46.08 
8  13  29.56 
8  13  13.32 

8  12  57.38 
8  12  41.74 
8  12  26.42 
8  12  11.42 
8  1 1  56.74 

8  1 1  42.39 
8  1 1  28.39 
8  1 1  14.74 
8  11  1.44 
8  10  48.50 

8  10  35.93 
8  10  23.73 


Var.of 
R.A. 
fori 

Honr. 


Noon. 


s 
-0. 

0.89:> 

0.890 

0.815 

0.810 

-0.804 
0.797 
0.790 
0.789 
0.774 

-0.766 
0.757 
0.748 
0.738 
0.798 

-0.717 
0.706 
0.694 
0.689 
0.670 

-0.658 
0.645 
0.639 
0.618 
0.605 

-0.501 
0.576 
3.509 
).547 
1.531 

-0.516 
-0.500 


Apparent 
Deollnation. 

Var.of 
Deol. 
fori 
Honr. 

Noon. 

Noon. 

0        f         // 

+20    8  57.4 

II 
+9.97 

20  10    8.3 

9.94 

20  11  18.6 

9.99 

20  12  28.3 

9.89 

20  13  37.4 

9.86 

•r20  14  45.8 

+9.83 

20  15  53.5 

9.81 

20  17    0.4 

9.77 

20  18    6.5 

9./4 

20  19  11.8 

9.70 

+20  20  16.3 

+9.67 

20  21  19.9 

9.63 

20  22  22.5 

9.50 

20  23  24.2 

9.55 

20  24  25.0 

9.51 

+20  25  24.8 

+9.47 

20  26  23.5 

9.43 

20  27  21.3 

9.38 

20  2817.9 

9.34 

20  29  13.5 

9.99 

+20  30    8.0 

+9.95 

20  31    1.3 

9.90 

20  31  53.6 

9.15 

20  32  44.6 

9.10 

20  33  34.5 

9.05 

+20  34  23.2 

+9.00 

20  35  10.6 

1.96 

20  35  56.8 

1.90 

20  36  41.8 

.85 

20  37  25.5 

.79 

+20  38    7.9 

+1.74 

+20  38  49.1 

+1.60 

Meridian 
Passage. 


h    III 
1 1  32.4 

1 1  28.2 

1 1  23.9 

11  19.6 

11  15.4 

11  11. 1 
11  6.9 
11  2.6 
10  58.4 
10  54.2 

10  49.9 
10  46.7 
1041.5 
10  37.2 
10  33.0 

10  28.8 
10  24.6 
10  20.4 
10  16.2 
10  12.0 

10    7.8 

10    3.6 

9  59.4 

9  55.2 

9  51.1 

9  46.9 
9  42.7 
9  38.6 
9  34.4 
9  30.3 

9  26.1 
9  22.0 


Day  of  the  Month. 


Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


9d. 

10th. 

18th. 

n 

$t 

II 

9.6 

9.6 

9.5 

1.1 

1.1 

1.1 

96th. 


n 

9.4 
1.1 


NOTR.— The  sign  +  indlcatea  north  deolinationa:  the  aign  —  indicates  south  declinations. 


SATURN,   1888. 
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GREEN  WIOH  MEATf  TIME. 

MABCH. 

APRni. 

• 

5 

a 

o 

'S 

1 

Apparent 

Right 
Ascension. 

Var.of 
B.  A. 
fori 
Hour. 

• 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Hoar. 

Meridian 
PasMiii^e. 

• 

§ 

0 

& 

Apparent 

Right 
Asoension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
DecL 
fori 
Honr. 

Meridian 
Passage. 

i 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    ni     B 
8  10  48.50 

-0.531 

O        t        It 

+20  37  25.5 

M 

+1.79 

h    III 
9  30.3 

1 

h    m     8 
8    7  33.85 

s      1 
+0.097 

+20  48  46r5 

+0.01 

h    m 
7  25.2 

'    2 

8  10  35.93 

0.516 

20  38    7.9 

1.74 

9  26.1 

2 

8    7  34.73 

0.046 

20  48  45.0 

-0.05 

7  21.3 

3 

8  10  23.73 

0.500 

20  38  49.1 

1.69 

9  22.0 

3 

8    7  36.07 

0.065 

20  48  43.9 

0.11 

7  17.4 

4 

8  10  11.91 

0.484 

20  39  29.0 

1.63 

9  17.9 

4 

8    7  37.87 

0.084 

20  48  40.6 

0.17 

7  13.5 

5 

8  10    0.48 

0.468 

20  40    7.6 

1.58 

9  13.7 

5 

8    7  40.13 

0.103 

20  48  35.8 

0.93 

7    9.6 

6 

8    9  49.44 

-0.458 

+20  40  44.9 

+1.69 

9    9.6 

6 

8    7  42.84 

+0.193, 

+20  48  29.6 

-0.99 

7    5.7 

7 

8    9  38.80 

0.435 

20  41  20.8 

1.47 

9    5.5 

7 

8    7  46.02 

0.149! 

20  48  21.9 

0.35 

7    1.9 

8 

8    9  28.56 

0.418 

20  4 1  55.4 

1.41 

9    1.4 

8 

8    7  49.65 

0.161 

20  48  12.9 

0.41 

6  58.0 

9 

8    9  18.73 

0.401 

20  42  28.6 

1.36 

8  57.3 

9 

8    7  53.73 

0.180  1 

20  48   2.5 

0.47 

6  54.1 

10 

8    9    9.32 

0.384 

20  43    0.5 

1.30 

8  53.3 

10 

8    7  58.28 

0  199 

20  47  50.7 

• 

0.59 

6  50.3 

11 

8    9    0.32 

-0.306 

+20  43  31.0 

+1.94 

8  49.2 

11 

8   8    3.27 

+0.918 

+20  47  37.4 

-0.58 

6  46.4 

12 

8    8  51.75 

0.348 

20  44    0.1 

1.18 

8  45.1 

12 

8    8   8.72 

0.937 

20  47  22.8 

0.64 

6  42.6 

13 

8    8  43.61 

0.330 

20  44  27.8 

1.13 

841.1 

13 

8   8  14.62 

0.955 

20  47    6.8 

0.70 

6  38.8 

14 

8    8  35.90 

0.319 

20  44  54.1 

1.07 

8  37.0 

14 

8    8  20.97 

0J^4 

20  46  49.4 

0.76 

6  34.9 

15 

8    8  28.63 

0.994 

20  45  19.1 

1.01 
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j 

GKEENWIOH  MEAN  TIME. 

MAY. 

1 

JUNE. 

Day  of  Month. 

Apparent 

Kigbt 
Asceuftion. 

Var.  of 

ILA. 

fori 

Hour. 

Apparent 
Deohnation. 

Var.  of 
Decl. 
fori 
Hour.    - 

UerJdiiin 
Piumtge. 

h    m 

• 

§ 

o 

es 
P 

Auuureut 

itight 
Aaccnflion. 

Var.  of 

ILA 

fori 

Hour. 

Apparent 
Dochnatiou. 

Vnr.  ol 
Decl. 
for  1 

Hour. 

Meridian 
Pauage. 

1 

i 

Ifoon. 

Noon. 

Hoon. 

Noon. 

Noon. 

Noon. 

8 

Noon. 

Noon. 
i> 

h    ni     B 

8 

O         t         II 

II 

Ii    m     B 

O        1        II 

h    m 

1 

16    8  48.17 

-1.139 

-19  58    5.9 

+2.98 

13  27.0 

1 

15  52  57.52 

-1.2:9 

-19  15  26.7 

+3.51 

II    9.3 

2 

16    8  20.79 

I.ISO 

19  56  53.8 

3.03 

13  22.6 

2 

15  52  26.93 

1.269 

19  14    2.6 

3.49 

II    4.8 

3 

16    7  52.99 

1.167 

19  55  40.6 

3.08 

13  18.2 

3 

15  51  56.58 

1.259 

19  12  39.1 

3.46 

11    0.4! 

4 

16    7  24.78 

1.183 

19  54  26.2 

3.12 

13  13.8 

4 

15  51  26.49 

1.948 

19  II  16.2 

3.<3 

10  56.0 

5 

16    6  56.19 

1.199 

19  53  10.7 

3.17 

13    9.3 

5 

15  50  56.67 

1.238 

19    954.1 

3.40 

10  51.6 

6 

16    6  27.23 

-i.au 

-19  51  54.1 

+3.21 

13    4.9 

6 

15  50  27.16 

-1.223 

-19    8  32.8 

+3.37 

1047.1 

7 

16    5  57.93 

1.238 

19  50  36.5 

3.25 

13    0  5 

t 

15  49  57.96 

1.209 

19    7  12.4 

3.33 

10  42.7 

8 

16    5  28.31 

1.941 

19  49  18.0 

3.29 

12  56.1 

8 

15  4929.11 

1.194 

.  19    5  52.9 

3.29 

10  38.3 

9 

16    4  58.38 

1.953 

19  47  58.5 

3.33 

12  51.7 

9 

15  49    0.62 

1.179 

19    4  34.4 

3.25 

10  .33.9 

10 

16    4  28.17 

1.S64 

19  46  38.1 

3.36 

12  47.2 

10 

15  48  32.51 

1.163 

19    3  17.1 

3.90 

10  29.5 

11 

16    3  57.70 

-1.274 

-19  45  16.9 

+3.40 

12  42.8 

11 

15  48    4.81 

-1.146 

-19    2    0.8 

+3.15 

10  25.1 

V2 

16    3  27.00 

1.983 

19  43  54.9 

3.43 

12  38.4 

12 

15  47  37  52 

1.128 

19    0  45.8 

3.10 

10  20.8 

13 

16    2  56.08 

1.292 

19  42  32.2 

3.46 

12  33.9 

13 

15  47  10.67 

1.109 

18  59  32.2 

3.05 

10  16.4 

14 

16    2  24.97 

1.999 

19  41    8.9 

3.49 

12  29.5 

14 

15  4644.27 

1.090 

18  58  19.8 

2.99 

10  12.0 

15 

16     1  53.69 

1.305 

19  39  45.0 

3.51 

12  25.0 

15 

15  46  18.34 

1.070 

18  57    8.8 

2.93 

10    7.7 

16 

16     1  22.26 

-1.312 

-19:38  20.5 

+3.53 

12  20.6 

16 

15  45  52.89 

-1.049 

-18  55.59.3 

-H2.87 

10    3.3 

17 

16    0  50.71 

1.317 

19  36  55.6 

3.S5 

12  16.1 

17 

15  45  27.94 

1.028 

18  54  51.3 

9.80 

9  59.0 

18 

16    0  19.06 

1.391 

19  35  30.2 

3.57 

12  11.7 

18 

15  45    3.51 

1.007 

18  53  44.9 

2.73 

9  54.6 

19 

15  50  47.34 

1.323 

19  34    4.5 

3.58 

12    7.2 

19 

15  44  39.61 

0  985 

18  52  40.2 

2.66 

9  50.3 

20 

15  59  15.55 

J. 325 

19  32  38.5 

3.59 

1 

12    2.8 

20 

15  44  16.24 

0.969 

18  51  .37.2 

2.59 

9  46.0 

21 

15  58  43  73 

-1.396 

-19  31  12.3 

1 
+3.60  1 

1 1  58.3 

21 

15  43  53.43 

-0.939 

-18  50  35.9 

+2.53 

9  41.7 

22 

15  58  11.90 

1.326 

19  29  45.9 

3.60  ! 

1 1  53.8 

22 

15  43  31.19 

0.915 

18  49  36.4  1      2.44 

9  37.4 

23 

15  57  40.07 

1.336 

19  28  19.5 

3.60 

1 1  49.3 

23 

15  43    9.53 

0.881 

18  48  38.7 

938 

9  33.1 

24 

15  57    8.28 

1.394 

19  26  52.9 

3.61 

1 1  44.9 

24 

15  42  48.45 

0.866 

18  47  42.9 

2.28 

9  28.8 

25 

15  56  36.54 

1.3:21 

19  25  26.4 

3.60 

11  40.4 

25 

15  42  27.97 

0.840 

18  46  49.1 

2.20 

9  24.6 

26 

15  56    4.87 

-1.317 

-19  24    0.0 

+3.60 

1 1  36.0 

26 

15  42    8.11 

-0.814 

1 

-18  45  57.2      +2.12 

9  20.3 

27 

15  55  33.30 

1.313 

19  22  33.7 

3.59 

II  31.5 

27 

15  41  48.8(i 

0.789 

18  45    7.3        2.03 

1 

9  16.1 

28 

15  55    1.83 

1.308 

19  21    7.6 

3.58 

II  27.1 

28 

15  41  30.24 

0.769 

18  44  19.5  j       1.95 

9  11.9 

29 

15  54  30.50 

1.302 

19  19  41.8 

3  67 

1 1  22.6 

29 

15  41  12.26 

0.rd5 

18  43  33.7 

1.86 

9    7.6 

30 

15  53  59.32 

1.205 

19  18  16.4 

3.55 

11  18.2 

30 

15  40  54.93 

0.708 

18  42  50.1 

1.77 

9    3.4 

31 

15  53  28.32 

-1.288 

-19  16  51.3 

+3.53 

11  13.7 

31 

15  40  38.26 

-0.680 

-18  42    8.7 

+1.68 

8  59.2 

32 

15  52  57.52 

-1.279 

-19  15  26.7 

+3.51 

11    9.3 

32 

15  40  22.26 

-0.652 

-18  41  29.5 

+1.59 

8  55.0 

Day  of  the  M( 

onth. 

8th. 

10th. 

24th 

S2d. 

Day  of  tho  M< 

nntli. 

Ist. 

9th. 

17th. 

Sftth. 

Po 

lar  Semidiair 

leter  .  . 

21.5 

// 
216 

2r.'6 

2l".6 

Polar  Semidiair 

leter  .  . 

21.6 

21.4 

2\,2 

20^^ 

Ho 

rizontaJ  Pan 

illax  .  . 

2.0 

2.0 

2.0 

2.0 

Horizontal  Pan 

illax  .  . 

20 

2.0 

2.0 

2.0 

N( 

>TR.— TIk 

y  sijin  +  indicates  north  declinntioii8 ;  tho  Rijxu  —  in< 

Uctit«A  so 

uth  decUnationfi>. 
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GBBBNWIOH  MEAN  TIME. 

1 

JULY. 

[eridiaii 
'fUMage. 

AUGUST. 

Day  of  Month. 

Apparent 

ffight 
Aaoenaion. 

Var.  of 
R.A. 
fori 
Hoar. 

Appar 
Deoltna 

eut 
tion. 

Var.  of 
Decl. 
fori 
Hour. 

ft 

1 

• 

§ 

I 

Apparent 

Right 
Ascension. 

Noon. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

Noof 

Noon. 

Noon. 

8 

+0.966 

Noon. 

Noon. 

1 
1     1 

b    m     8 
15  40  38.26 

s 
-0.680 

O         /         // 

-18  42    8.7 

+1.68 

It     in 
8  59.2 

h    m     8 
15  37  59.26 

0      /      /<    i        II 
-18  40  4.5.3  1    -1.60 

h    m 
6  54.8 

2    15  40  22.26 

0.650 

18  41  29.5 

1.59 

8  55.0 

2 

15  38    6.02  1      0.997 

18  4122.5        1.60 

6  51.0 

a,  15  40    6.93 

0.693 

18  40  52.4 

1.49 

8  50.8 

3 

15:^  13.51 

0.398 

18  42    2.1         1.70 

6  47.2 

4i  15  39  52.29 

0.&95 

18  40  17.6 

1.40 

8  46.6 

4 

15  38  21.73!      0.350 

18  42  44.2        1.80 

6  43.4 

5    15  39  38.34 

0.566 

18  39  45.2 

1.31 

8  42.5 

5 

15  38  30.70       0.389 

18  43  28.7        1.90 

6  39.6 

1 
G|  15  39  25.09 

-0.537 

-18  39  15.1 

+1.91 

8  38.3 

6 

15  38  40.39     +O.490 

-18  44  15.5  1    -9.00 

6  35.8 

7    15  39  12.55 

0.507 

18  38  47.3 

1.11 

8  34.2 

7 

15  38  50.82!     0.450 

18  45    4.7        9.10 

6  32.1 

8 

15  39    0.73 

0.477 

18  38  22.0 

1.01 

8  30. 1 

8 

15  39    1.96       0.480 

18  45  56.21      9.90 

6  28.3 

9 

15  38  49.63 

0.447 

18  37  59.1 

0.90 

8  26.0 

9 

15  39  13.84 

0.510 

18  46  50.1         9.30 

6  24.6 

10 

15  38  39.25 

0.417 

18  37  38.6 

0.80 

8  21.9 

10 

15  39  26.43 

0.540 

18  47  46.2        9.39 

6  20.9 

1 
II  1  15  38  29.60 

-0.387 

-18  37  20.6 

+0.70 

8  17.8 

11 

15  39  39.74     +0.669 

-18  48  44.6 

-9.48 

6  17.2 

12 

15  38  20.70 

0.357 

18  37    5.2 

0.59 

8  13.7 

12 

15  39  53.75 

0.599 

18  49  45.2 

9.67 

6  13.5 

13 

15  38  12.53 

0.325 

18  36  52.2 

0.49 

8    9.6 

13 

15  40    8,47 

0.698 

18  5048.1;      9.66 

6    9.8 

14 

15  38    5.10 

0.994 

18  3641.7 

0.39 

8    5.6 

14 

15  40  23.90 

0.657 

18  51  53.1 

9.75 

6    6.1 

15 

15  37  58.43 

0S63 

18  36  33.7 

0.98 

8    1.5 

15 

15  40  40.02 

0.686 

18  53    0.3 

9.84 

6    2.5 

16    15  37  52.49 

-O.iKfii 

-18  36  28.3 

+0.18 

7  57.5 

16 

15  40  56.82 

+0.715 

1 
-18  54    9.61    -9.93 

5  58.8 

17     15  37  47.31 

0.901 

18  36  25.4 

+0.07 

7  53.5 

17 

15  41  14.31  i      0.743 

18  55  21.0,      3.09 

5  55.2 

18 

15  37  42.87 

0.169 

18  36  25.1 

-0.04 

7  49.5 

18 

15  41  32.47 

0.771 

18  56  34.4        3.11 

5  51.6 

19 

15  37  39.18 

0.138 

18  36  27.3 

0.15 

7  45.5 

19 

1541  51.31 

0.799 

18  57  49.9        3.19 

5  47  9 

20 

15  37  36.25 

0.107 

18  36  32.1 

0.96 

741.5 

20 

15  42  10.82 

0.897 

18  59    7.3        3.97 

5  44.3 

21 

15  37  34.06 

-0.076 

-18  36  39.4 

-0.36 

7  37.6 

21 

15  42  31.00 

+0.854 

-19    0  26.7      -a.35 

5  40.7 

22 

15  37  32.02 

0.045 

18  36  49.2 

0.47 

7  33.6 

22 

15  42  51.81  1      0.881 

19    1  47.9        3.43 

5  37.2 

2;^ 

15.37  31.92 

-0.013 

18  37    1.5 

0.57 

7  29.7 

23 

15  43  13.29       0.908 

19    3  II.O        3.50 

5  33.6 

24 

15.37  31.98 

-H).018 

18  37  16.4 

0.67 

7  25.^ 

24 

15  43  35.41 

0.935 

19    4  36.0        3.58 

5  30.0 

25 

15  37  32.79 

0.049 

18  37  33.8 

0.78 

7  21.9 

25 

15  43  58.18 

0.969 

19    6    2.8        3.66 

5  26.5 

26 

15  37  34.34 

-t-O.OdO 

-18  37  53.7 

-0.89 

7  18.0 

26 

15  44  21.58     +0.988 

-19    7  31.3     -3.73 

5  22.9 

27     15  37  36.63 

0.111 

18:)8  16.1 

0.99 

7  14.1 

27 

15  44  45.62'      1.015 

19    9    1.6        3.80 

5  19.4 

28    15  37.39.67 

0.143 

I8:i84l.0 

1.10 

7  10.2 

28 

15  45  10.28 

1.041 

19  10  33.7        3.87 

5  15.9 

29    15  37  43.46 

0.173 

18  39    8.4 

1.90 

7    6.3 

29 

15  45  35.56        1.067 

19  12    7.3        3.94 

5  12.4 

30 

15  37  47.98 

0.904 

18  39  38.3 

1.30 

7    2.5 

30 

15  46    1.47        1.093 

19  13  42.6        4.01 

1 

5    8.9 

31 

15  37  53.25 

40.935 

-18  40  10.6 

-1.40 

6  58.6 

31 

15  46  27.99 

+1.118 

-19  15  19.5      -4.08 

5    5.4 

32 

15  37  59.26 

+0.966 

-18  40  45.3 

-1.50 

6  54.8 

32 

15  46  55.11     +1.143 

i 

-19  16  58.0     -4.16 

i 

5    1.9 

Day  of  the  M 

outh. 

Sd. 

nth. 

l»tb. 

97th. 

Day  of  the  Mouth. 

4th. 

12th. 

90th. 

9$th. 

Polar  Semidiair 
Horizontal  Pan 

1 

leter  .  . 
illax  .  . 

20.5 
1.9 

20!  1 
1.9 

19.7 

1.8 

19.3 

1.8 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

18.8 
1.8 

II 
18.4 

1.7 

18.0 
1.7 

17.6 
16 

• 
'  The  sign  -i-  prefix< 
tions  are  decroa 

)d  to  the  1 
aiDg.    Tl 

iionrly  change  of  declination  indicates  thai  north  declinations  i 
le  sign  ->  indicates  that  north  declinations  are  decreasing  and 

kre  increasing  and  south  deolina- 
Bouth  declinations  increasing. 
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OBBMNWIOH  MEAK  TIME. 


SEPTEMBER. 

OCTOBER. 

9 

a 

o 

1 

A.pp«rent 

Right 
Ascenniou. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
DeollnatioD. 

Var.  of 
Decl. 
fori 
Honr. 

Meridian 
PiiaB««e. 

• 

e 

0 

:^ 

e 

ea 

Appaieut 

Right 
A8cen8ion. 

Noon. 
~h~m~"8 

Var.  of 
RA. 
fori 
Hoar. 

Decllna 

-eni 

tiOD. 

n. 

• 

Var.  of 
Decl. 
for  1 

Honr. 

Meridian 
Paaaage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noo\ 

Noon. 

h    ni     8 

8 

0      1     II 

II 

b    in 

8 

0      1     II 

II 

h    n 

1 

15  46  55.11 

+1.143 

-19  16  58.0 

-4.15 

5    1.9 

1 

16    4  43.14 

+1.787 

-20  15  11.0 

-5.39 

321.6 

2 

15  47  22.85 

1.168 

19  18  38.0 

.  4.91 

4  58.4 

2 

16    5  26.24 

1.805 

20  17  18.6 

5.34 

3  18.4 

3 

1547  51.18 

1.193 

19  20  19.5 

4.97 

4  54.9 

3 

16    6    9.75 

1.899 

20  19  27.1 

5.35 

3  15.2 

4 

15  48  20.11 

1.918 

19  22    2.5 

4.39 

4  51.4 

4 

16    6  53.69 

1.839 

20  21  35.6 

5.36 

3  12.0 

6 

15  48  49.62 

1949 

19  23  46.9 

4.38 

4  48.0 

5 

16    7  38.04 

1.866 

20  23  44.4 

5.37 

3    8.8 

6 

15  49  19.72 

+1.966 

,                         1 

-19  25  32.7      -4.44  i    4  44.6 

6 

16    8  22.80 

+1.873 

-20  25  53.5 

-5.38 

3    5.6 

7 

15  49  50.40 

1.990 

19  27  19.9 

4.49 

4  41.2 

7 

16    9    7.95 

1.890 

20  28    2.7 

5.39 

3    2.5 

8 

15  50  21.65 

1.314 

19  29    8.3 

4.55 

4  37.8 

8 

16    9  53.50 

1.006 

20  30  12.1 

5.39 

2  59.3 

9 

15  50  53.46 

1.337 

19  30  58.0 

4.60 

4  34.4 

9 

16  10  39.44 

1.093 

20  3221.6 

5.40 

2  56.1 

10 

15  51  25.82 

1.360 

19  32  49.0 

465:     431.0 

10 

16  11  25.76 

1.938 

20  34  31.2 

5.40 

2  52.9 

11 

15  51  58.74 

+1.383 

-19  34  41.2;    -4.70;    4  27.6 

11 

16  12  12.45 

+1.953 

-20  36  40.9 

-5.40 

2  49.8 

12 

15  52  32.21 

1.406 

19  36  34.4  i      4.75'    4  24.2 

12 

16  12  59.51 

1.968 

20  38  50.5 

5.40 

2  46.6 

13 

15  53    6.21 

1.498' 

19  38  28.9!      4.79 

4  20.9 

13 

16  13  46.93 

1.963 

20  41    0.1 

5.40 

2  43.4 

J4 

15  53  40.74 

1.450 

19  40  24.4  1      4.84 

4  17.5 

14 

16  14  34.70 

1.906 

20  43    9.6 

5.40 

2  40.3 

15 

15  54  15.79 

1.479 

19  42  20.9 

4.88 

4  14.1 

15 

16  15  22.82 

9.019 

20  45  19.0 

5.39 

2  .37.2 

16 

15  54  51.36 

+1.493 

-19  44  18.3 

-4.991     4  10.8 

16 

16  16  11.28 

49.096 

-20  47  28.3 

-5.88 

2  34.1 

17 

15  55  27.45 

1.514 

.  19  46  16.8  1      4.96 1    4    7.5 

17 

16  17    0.08 

9.040 

20  49  37.4 

5.37 

2  31.0 

18 

15  56    4.04 

1.535 

19  48  16.1 

4.99 

4    4.1 

18 

16  17  49.21 

9.064 

20  51  46.2 

5.36 

2  27.9 

19 

15  56  41.12 

1.556 

19  50  16.2 

5.09 

4    0.8 

19 

16  18  38.67 

9.067 

20  53  54.9 

5.35 

2  24.8 

20 

15  57  18.70 

1.576 

19  52  17.1 

5.06  1     3  57.5 

1 

20 

16  19  28.45 

9.060 

20  56    3.2 

5.34 

221.7 

21 

15  57  56.77 

+1.506 

-19  54  18.9     -5.09 

3  54.2 

21 

16  20  18.54 

+9.093 

-20  58  11.2 

-^.33 

2  18.6 

22 

15  58  35.32 

1.616 

19  56  21.4        5.19 

3  50.9 

22 

16  21    8.94 

9.106 

21    0  18.9 

5.31 

2  15.5 

23 

15  59  14.35 

1.636 

19  58  24.5        5.15 

3  47.6 

23 

16  21  59.64 

9.119 

21    2  26.3 

5.30 

2  12.4 

24 

15  59  53.85 

1.656 

20    0  28.4  !      5.18 

3  44.3 

24 

• 

16  22  50.65 

9.138 

21    4  33.2 

5.98 

2    9.3 

25 

16    0  33.82 

1.675 

20    2  32.9        5.90 

341.1 

25 

16  23  41.95 

9.144 

21    6  39.7 

5.96 

2    6.2 

26 

16     1  14.25 

+1.694 

1 

-20    4  38.0  '    -5.93 

3  37.8 

26 

16  24  33  55 

+9.156 

-21    8  45.8 

-5.94 

2    3.1 

27    16    1  55.13 

1.713 

20    6  43.6 

5.95 

3  .34.5 

27 

16  25  25.42 

9.168 

21  10  51.4 

5.99 

2    0.1 

28    16    2  36.47 

1739 

20    8  49.7 

5.97 

3  31.3 

28 

16  26  17.58 

9.179 

21  12  56.4 

5.90 

1  57.0 

29;  16    3  18.25 

1.751 

20  10  56.4 

5.99 

3  28.1 

29 

16  27  10.021     9.190 

21  15    0.9 

5.18 

1  53.9 

30|  16    4    0.48 

1.760 

20  13    3.5 

5.31 

3  24.8 

30 

16  28    2.72       9.901 

1 

21  17    4.9 

5.16 

1  50.8 

31 

16    4  43.14 

+1.787 

-20  15  11.0     -5.39 

3  21.6 

31 

16  28  55.68 

+9.919 

-21  19    8.3 

-5.13 

1  47.8 

32 

16    5  26.24 

+1.806 

1 
1 

-20  17  18.8 

-5.34 

3  18.4 

32 

16  29  48.91 

+9.993 

-21  21  11.1 

-6.10 

1  44.7 

Day  of  the  M< 

ynth. 

5th. 

ISth. 

2lBt. 

29tb. 
16^2 

Day  of  the  Month. 

7th. 

ISth. 

9Sd. 

Slat. 

Polnr  Semidian 

teter  .  . 

II 
17.2 

16.8 

I6.r> 

Polar  Semidiameter  .  . 

15.9 

\b,l 

15.5 

15.3 

Horizontal  Pan 

illaz  .  . 

1.6 

1.6 

1.5 

1.5 

Horizontal  Parallax  .  . 

1.5 

1.5 

1.5 

1.4 

Note. — The  8ign  +  indicates  north  dechnationa ;  the  8i(;ii  —  indicates  soath  declinations. 
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GREEISWICH  MEAN  TIME. 

NOVJUMBER. 

DECEBiBER. 

_       Day  of  Month. 

Api»arent 

!^ht 
Ascension. 

Xoon. 

Var.of 
E.A. 
fori 

Honr. 

Appu-eut 
Declination. 

Var.of 
Decl. 
for  I 

Honr. 

Noon. 

Meridian 
pHmnge. 

h    m 
1  44.7 

§ 

c 

1 

1 

Apparent 

Right 
Ascension. 

Var.of 

B.A 

fori 

Hour. 

Apparent 
Decimation. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Paangtt. 

Noon. 

Xoon. 

Noon. 

Soon. 

s 
+9.495 

.VOOTI. 

Noon. 

h    m     8 
16  29  48.91 

s 
+3.983 

0      /      It 
-21  21  11.1 

n 
-5.10 

b    m     s 
16  57  55.05 

0     1     II 
-22  15  35.8 

I' 
-3.84 

h    m 
0  14.7 

2 

16  30  42.39 

9.933 

21  23  13.2 

5.07 

1  41.7 

2 

16  58  53.^9 

9.498 

22  17    7.3 

3.79 

0  11.8 

3 

16  31  36.11 

9.943 

2125  14.6        5.04 

1  38.7 

3 

16  59  51.60 

9.431 

22  18.37.4 

3.73 

0    8.9 

4 

16  32  30.07 

9.953 

21  27  15.3        5.01 

1  35.7 

4 

17    0  49.98 

9.434 

22  20    6.3 

368 

0    5.9 

5 

16  3324.26 

9.963 

21  29  15.3 

4.98 

1  32.0 

5 

17     148.41 

9.436 

22  21  3,3.7 

3.69 

0    2.9 

G 

16  34  18.68 

+9  979 

-21  31  14.5 

-4.95 

1  29.6 

6 

17    2  46.88 

+9.438 

-22  22  59.9 

-3.56 

500.0 

S3  A7.0 

7 

16  35  13.31 

9.981 

21  33  13.0 

4.99 

1  26.6 

7 

17    3  45.40 

9.439 

22  24  24.7 

3.51 

23  54.1 

8 

16  36    8.16 

9.990 

21  35  10.6 

4.89 

1  23.6 

8 

17    4  43.95 

9.440 

22  25  48. 1 

3.45 

2351.1 

9 

16  37    3.22 

9.998 

21  37    7.4  I      4.85 

1  20.5 

9 

17    5  42.53 

9.441 

22  27  10.2 

3.39 

23  48.1 

10 

16  37  58.48 

9.306 

21  39    3.2  1      4.81 

1  17.5 

10 

17    641.13 

9.449 

22  28  30.8 

3.33 

23  45.2 

11 

16  :)8  53.93 

+9.314 

-21  40  58.2 

-4.77 

1  14.5 

11 

17    7  39.74 

+9.443 

-22  29  50  1 

-3.97 

23  42.3 

12 

16  39  49.56 

9.399 

21  42  52.3 

4.73 

1  11.5 

12 

17    8  38.37 

9.443 

22  31    7.9 

3.91 

23  39.3 

13 

16  40  45.38 

9.330 

21  44  45.4 

4.69 

1    8.5 

13 

17    9  37.00 

9  443 

22  32  24.3 

3.16 

23  36.3 

H 

1641  41.38 

9.337 

21  46  37.5 

4  65 

1    5.5 

14 

17  10  35.62 

9.443 

22  33  39.3 

3.10 

23  33.4 

15 

16  42  37.54 

• 

9.344 

21  48  28.6  {      4.61 

1    2.5 

15 

17  11  34.24 

9.449 

22  34  52.9 

3.04 

23  30.5 

16 

16  43  3:3.87 

+9.351 

-21  50  18.7  j    -4.67 

0  59.5 

16 

17  12  32.85 

+9.441 

-22  36    5.0 

-9.98 

23  27.5 

17 

16  44  30.36 

9.357 

21  52    7.8  j      4.53 

0  56.5 

17 

17  13  31.43 

9.440 

22  37  15.7 

9.99 

23  24.5 

18 

16  45  27.01 

9.363 

21  53  55.8 

4.48 

0  53.5 

18 

17  14  29.99 

9.439 

22  38  25.0 

9.86 

23  21.6 

19 

16  46  2,3.80 

9.369 

21  55  42.7 

4.44 

0  50.5 

19 

17  15  28.52 

9.438 

22  39  32.8 

9.80 

23  18.6 

20 

16  47  20.74 

9.375 

21  57  28.5 

4.39 

0  47.5 

20 

17  16  27.02 

9.437 

22  40  39. 1 

9.74 

23  15.6 

21 

16  48  17.81 

+9.381 

-21  59  13.3 

-4.34 

0  44.5 

21 

17  17  25.47 

-H3.435 

-22  41  44.0 

-9.67 

23  12.6 

22!  16  49  15.02 

9.387 

22    0  56.9 

4.30 

041.5 

22 

17  18  23.88 

9.433 

22  42  47.5 

9.61 

23    9.7 

:23i  16  50  12.36 

9.399 

22    2  39.3 

4.95 

0  38.5 

23 

17  19  22.23 

9.431 

22  43  49.5 

9.55 

23    6.7 

24  1  16  51     9.82        9.397 

22    4  20.6 

4.90 

0  35.6 

24 

17  20  20.53 

9.498 

22  44  50.0 

9.49 

23    3.7 

25'   16  52    7.41 

! 

9.409 

22    6    0.7 

4.15 

0  32.6 

25 

17  21  18.76 

9.495 

22  45  49.1 

9.43 

23    0.7 

26 

16  53    5.10 

+9.406 

-22    7  39.7 

-4.10 

0  29.6 

26 

17  22  16.92 

+9.499 

-22  46  46.8 

-9.37 

22  57.8 

27 

16  54    2.90 

9.410 

22    9  17.4 

4.05 

0  26.6 

27 

17  23  15.00 

9.418 

22  47  43.0 

9.31 

22  54.9 

28 

16  55    0.80 

9.414 

22  10  53.9 

4.00 

0  23.7 

28 

17  24  13.00 

9.414 

22  48  37.7 

9.05 

22  51.9 

29 

16  55  58.80 

9.416 

22  12  29.1 

3.95 

0  20.7 

29 

17  25  10.90 

9.410 

22  49  31.0 

9  19 

22  48.9 

30 

5  56  56.88 

9.499 

22  14    3.1 

3.89 

0  17.7 

30 

17  26    8.71 

9.406 

22  50  22.9 

9.13 

22  46.0 

<31 

16  57  55.05  1  +Q.4S5 

-22  1 5  35.8 

-3.84 

0  14.7 

31 

17  27    6.41 

+4.409 

-22  51  13.2 

-9.07 

22  43.0 

32 

16  58  53.29     44.488 

-22  17    7.3 

-3.79 

0  11.8 

32 

17  28    4.00 

+9.397 

-22  52    2.2 

-9.01 

22  40.0 

D*yo<  the  Month. 

8th. 

10th. 

*i4th. 

S2d. 

Day  of  the  Month. 

2d. 

10th. 

18th. 

20th. 

S4th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1 

152 
1.4 

15.1 
1.4 

is'.o 

1.4 

15.0 
1.4 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

15!o 
1.4 

It 
15.0 

1.4 

15.0 
1.4 

15.1 
1.4 

15.2 
1.4 

1 

The  aign  +  prefixed  to  the  1 
'      tiooa  are  deoreaaiog.    Tl 

1 

lonrly  change  of  declination  indicates  that  north  declinations  t 
le  sign  —  indicatea  that  north  declinations  are  decreasing  and 

ire  increasing  £ 
Boath  declinati 

ind  south  declina- 

ons  increaaing. 

1 

16 
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HELIOCENTRIC  CO-ORDINATES,   1888. 


■ 

MBBUUKY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

1 

Dailj 
Motion. 

Bednotion 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

C         J          II 

O       /       /( 

/     // 

O        1         II 

$    II 

Jan.    1 

248  35  50.8 

S  45    3.0 

+  8  50.1 

-2  35  19.9 

-18  48.8 

9.6682079 

0.1461082 

0.1478254 

3 

254    5  23.0 

9  44  37.5 

10  27.6 

3  12    6.2 

17  56.8 

9.6689909 

0.1493694 

0.1507429 

5 

259  34  53.6 

Q  45    l.S 

11  41.8 

3  47    4.2 

17    0.5 

9.6687518 

0.1519481 

0.1529865 

7 

265    6    0.4 

9  46  13.7 

12  30.6 

4  20    4.1 

15  58.8 

9.6674624 

0.1538591 

0.1545666 

9 

270  40  21.5 

9  48  15.8 

12  51.5 

4  50  54.4 

14  50.6 

9.6651289 

0.1551088 

0.1554863 

]| 

276  1*9  38. 1 

9  51     9.5 

+12  42.9 

-5  19  21.5 

-13  34  9 

9.66174.55 

0.1556949 

0.1567361 

13 

282    5  35.4 

9  54  57.0 

12    3.9 

5  45    3.7 

19  10.9 

9.6573049 

0.1556067 

0.1553040 

15 

288    0    4.1 

9  50  41.4 

10  53.7 

6    7  55.9 

10  34.7 

9.6517986 

0.1548246 

0.1641643 

17 

294    5    1.7 

3    5  96.8 

9  12.6 

6  27  18.6 

8  45.5 

9.6452206 

0.1533182 

0.1622813 

19 

300  22  35.2 

3  19  18.0 

7    2.1 

6  42  47.0 

6  30.9 

9.6375678 

0.1510466 

0.1496072 

21 

306  55    1.0 

3  90  90.0 

+  4  25.2 

-6  53  45.2 

-  4  16.0 

9.6288442 

0.1479551 

0.1460817 

23 

313  44  46.3 

3  99  38.7 

+  1  27.2 

6  59  30.6 

-  1  96.4 

9.6190667 

0.1439764 

0.1416286 

25 

320  54  30.7 

3  40  19.8 

-  1  44.5 

6  59  12.8 

+  1  49.0 

9.6082708 

0.1390255 

0.1361637 

27 

328  27    3.2 

3  59  97.5 

4  59.6 

6  51  54.0 

5  35.9 

9.5965205 

0.1329988 

0.1295442 

29 

336  25  20.7 

4    6    5.0 

8    3.0 

6  36  29.4 

9  55.1 

9.5839209 

0.1257726 

0.1216663 

31 

344  52  22.7 

4  91  11.4 

-10  37.0 

-6  1 1  50.5 

+14  49.5 

9.5706337 

0.1172022 

0.1123621 

Feb.   2 

353  51     1.3 

4  37  30.9 

12  20.3 

5  36  60.2 

90  15.5 

9.5568947 

0.1071223 

0.1014689 

4 

3  23  46.6 

4  55  14.8 

12  51.5 

4  50  32.9 

96    4.4 

9.5430342 

0.0953479 

0.0887654 

6 

13  32  23.5 

5  13  95.6 

IK  51.4 

3  52  28.9 

31  58.5 

9.5294917 

0.0816868 

0.0740896 

8 

24  17  24.4 

5  31  90.6 

9  11.5 

2  42  54.9 

37  98.7 

9.5168208 

0.0659625 

0.0572576 

10 

36  37  34.7 

5  48  99.6 

-  5    0.3 

-1  23  16.3 

+41  55.7 

9.5056710 

0.0479904 

0.0381428 

12 

47  29  16.1 

6    9  47.4 

+  0  13.1 

+0    3  35.2 

44  33.8 

9.4967365 

0.0277138 

0.0167107 

14 

59  46  10.4 

6  13  91.0 

5  34.1 

1  33  18.4 

44  41.5 

9.4906687 

0.0051518 

9.9930668 

16 

72  19  15.2 

6  18  47.7 

9  58.6 

3    0  25.9 

41  56.4 

9.4879624 

9.9804986 

9.9675046 

18 

84  57  25.2 

6  18  91.4 

12  29.7 

4  19  14.1 

36  96.0 

9.4888537 

9.9541574 

9.9406463 

20 

97  28  41.5 

6  11  57.0 

+12  37.5 

+6  24  46.0 

+98  49.1 

9.4932637 

9.9267710 

9.9129632 

22 

10941  42.3 

6    0  17.1 

10  28.4 

6  13  46.0 

90    4.0 

9.5008179 

9.8992222 

9.8857206 

24 

121  27    9.0 

5  44  36.4 

6  37.6 

6  44  56.8 

11  11.4 

9.5109302 

9.8726000 

9.8600165 

26 

132  38  27.2 

6  96  94.6 

+  1  56.7 

6  58  58.6 

+  3    0.9 

9.5229149 

9.8481272 

9.8370862 

28 

143  12    5.4 

5    7    9.8 

-  2  45.3 

6  57  44.9 

-4    0.8 

9.6360912 

9.8270337 

9.8181010 

Mar.    1 

153    7  11.3 

4  48    1.7 

-  6  50.6 

+6  43  49.2 

-  9  41.3 

9.5498524 

9.8103946 

9.8039952 

3 

162  24  48.9 

4  99  48.1 

9  57.3 

6  19  52.5 

14    9.9 

9.5637007 

9.7989550 

9.7952953 

5 

171    7  20.3 

4  19  59.9 

11  56.1 

5  48  23.8 

17  15.9 

9.5772522 

9.7930062 

9.7920486 

7 

179  17  51.8 

3  57  49.3 

12  48.5 

5  11  30.1 

19  99.9 

9.5902252 

9.7923578 

9.7938483 

9 

186  59  46.6 

3  44  99.8 

12  41.0 

4  30  54.6 

90  58.9 

9.6024228 

• 

9.7964205 

9.7999645 

11 

194  16  30.6 

3  39  37.7 

-i  1  43.5 

+3  47  58. 1 

HU  59.6 

9.6137135 

9.8043667 

9.8096139 

13 

201  11  20.9 

3  89  97.9 

10    7.0 

3    3  42.2 

99  19.5 

9.6240139 

9.8152942 

9.8216053 

15 

207  47  20.9 

3  13  46.3 

8     1.5 

2  18  63.6 

99  96.4 

9.6332754 

9.8283514 

9.8364468 

17 

214    7  20.1 

3    6  95.8 

5  36.8 

1  34    6.6 

09  18.5 

9.6414726 

9.8428117 

9.8503820 

19 

220  13  53.2 

3    0  19.5 

3     1.5 

0  49  47.1 

91  50.4 

9.6485959 

9.8580974 

9.8659082 

21 

226    9  21.0 

9  55  90.0 

-  0  22.8 

+0    6  14.4 

-91  39.1 

0.6546441) 

9.8737718 

9.8816523 

23 

231  55  53.0 

9  51  99.3 

+  2  12.7 

-0  36  16.9 

90  58.9 

9.65D6252 

9.8895900 

9.8973501 

25 

237  35  28.5 

9  48  99.9 

4  40.0 

1  17  35.1 

90  19.9 

9.6635438 

9.9051226 

9.9128216 

27 

243    9  58.7 

9  46  16.6 

6  54.3 

1  57  30.7 

19  35.7 

9.6664089 

9.9204340 

9.9279496 

29 

248  41    9.0 

9  45    9.9 

8  51.8 

2  35  55.0 

18  48.0 

9.0082270 

9.9363602 

9.9426608 

31 

254  10  40.7 

a  44  37.6 

+  10  2<).0 

-3  12  39.7 

-17  56.0 

9.6690028 

9.9498463 

9.9569140 

33 

259  40  12.1 

9  4»    1.8 

4-11  42.8 

-3  47  35.9 

-16  59.4 

9.6687385 

9.9638619 
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MBBOUKy. 

GREENWICH  MEAN  NOON. 

D*t«. 

Heliooentrio 

LoDgitade, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

J  Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radins 

Vector. 

from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Q         1         $1 

O     /     «# 

/      1$ 

O        t         tt 

1     It 

• 

Apr.    0 

254  10  40.7 

9  44  37.6 

+10  29.0 

-3  12  39.7 

-17  56.0 

9.6690028 

9.9498463 

9.9569140 

2 

259  40  12.1 

9  45    1.8 

11  42.8 

3  47  35.9 

16  59.4 

9.t;G87385 

9.9638619 

9.9706889 

4 

265  1 1  20.7 

9  46  15.1 

12  31.2 

4  20  33.9 

15  57.4 

9.6674331 

9.9773945 

9.98-39789 

6 

270  45  45.7 

9  48  18.0 

12  51.6 

4  51  22.1 

14  49.5 

9.6650834 

9.9904426 

9.9967862 

8 

276  25    7.9 

9  51  19.3 

12  42.6 

5  19  46.8 

13  33.9 

9.6616837 

0.0030105 

0.009 1163 

10 

282  11   12.1 

9  55    0.6 

+  12    3.0 

-5  45  31.4 

-19    9.0 

9.6572265 

0.0151046 

0.0209757 

12 

2b8    5  49.3 

9  59  46.9 

10  52.3 

G    8  15.5 

10  33.9 

9.6517039 

0.0267301 

0.0.323685 

14 

294  10  57.7 

3    5  39.7 

9  10.8 

6  27  34.9 

8  43.7 

9.6451095 

0.0378904 

0.0432954 

16 

300  28  43.9 

3  19  94  8 

6  59.8 

6  42  59.4 

6  37.8 

9.6374403 

0.0485821 

0.0537491 

18 

307    1  24.5 

3  90  99.1 

4  22.7 

6  53  53.1 

4  19.4 

9.6287006 

0.0587943 

0.0637148 

20 

313  51  27.4 

3  99  48.0 

+  1  24.3 

-6  59  33.3 

-  1  93.4 

9.6189072 

0.0685067 

0.0731655 

32 

32l     1  31.6 

3  40  30.3 

-  1  47.6 

6  59    9.4 

+  1  59.3 

9.6080963 

0.0776859 

0.0820614 

24 

328  34  26.8 

3  59  30.6 

5    2.5 

6  51  43.5 

5  39.0 

9.5963322 

0.0862847 

0.0903469 

26 

336  33    9.9 

4    6  18.4 

8    5.6 

6  36  10.8 

9  50.4 

9.5837212 

0.0942377 

0.0979460 

28 

345    0  40.0 

4  91  96.9 

10  39.4 

6  11  22.8 

14  54.3 

9.5704255 

0.1014591 

0.1047627 

30 

353  59  49.4 

4  37  65.8 

-12  21.5 

-6  36  12.4 

+90  908 

9.5566825 

0.1078413 

0.1106777 

Maj   2 

3  33    7.4 

4  55  31.1 

12  51.3 

4  49  44.2 

96  10.0 

9.5428238 

0.1132531 

0.1155478 

4 

13  42  18.2 

5  13  49.6 

1 1  49.8 

3  51  29.2 

39    3.8 

9.5292909 

0.1175404 

0.1192086 

6 

24  27  62.4 

5  31  46.6 

9    8.1 

2  4 1  45.0 

37  33.<2 

9.5166389 

0.1205297 

0.1214809 

8 

35  48  33.4 

5  48  37.9 

-  4  55.2 

-1  21  58.1 

41  59.1 

9.5055184 

0.1220396 

0.1221840 

10 

47  40  41.7 

6    9  59.3 

+  0  18.1 

+0    4  58.1 

+44  35.1 

9.49662:)8 

0.1218942 

0.1211524 

12 

59  57  54.9 

6  13  98.9 

5  38.7 

1  34  41.4 

44  40.4 

9.4906048 

0.1199443 

0.1182585 

14 

72  31     9.0 

6  18  49.8 

10    2.0 

3    1  43.8 

41  55.9 

9.4879531 

0.1160889 

0.1134333 

16 

85    9  17.7 

6  18  17.8 

12  31.0 

4  20  21.6 

36  90.0 

9.4888997 

0.1102947 

0.1066802 

18 

97  40  21. :J 

6  11  48.9 

12  36.6 

5  25  39.4 

98  41.3 

9.4933615 

0.1026020 

0.0980761 

20 

109  53    0.1 

6    0    3.6 

+10  25.4 

+6  14  22.0 

+19  55.5 

9.5009597 

0.0931215 

0.0877596 

22 

121  37  55.9 

5  44  19.8 

6  33.5 

6  45  17.4 

11    3.5 

9.5111059 

0.0820140 

0.0759093 

24 

132  48  40.0 

5  96    7.3 

+  1  52.2 

6  59    4.1 

+  9  53.9 

9.5231136 

0.0694705 

0.0627226 

26 

143  21  43.4 

5    6  59.1 

-  2  49.4 

6  57  37.4 

-4    6.8 

9.5363027 

0.0556898 

0.04a3956 

28 

153  16  13.6 

4  47  44.9 

6  53.9 

6  43  31.2 

9  45.6 

9.5500682 

0.0408625 

0.0331114 

30 

162  33  17.5 

4  99  31.8 

-  9  59.7 

+6  19  26.5 

-14  4.4 

9.5639140 

0.0251621 

0.0170332 

Juiit^   1 

171  15  17.7 

4  19  44.9 

11  57.5 

5  47  51.9 

17  17.6 

9.5774579 

0.0087420 

0.0003040 

3 

179  25  21.0 

3  57  36.1 

12  48.9 

6  10  54.1 

19  31.6 

9.5904196 

9.9917345 

9.9830475 

5 

187    6  51.1 

3  44  11.9 

12  40.5 

4  30  15.9 

91    0.0 

9.6026034 

9.9742562 

9.9653734 

7 

194  23  13.4 

3  39  97.6 

11  42.3 

3  47  17.7 

91  53.9 

9.6138788 

9.9564117 

9.9473829 

9 

201  17  44.9 

3  99  19.1 

-10    5.3 

+3    3    1.0 

-99  19.7 

9.6241631 

9.9382997 

9.9291745 

11 

207  53  28.7 

3  13  38.9 

7  59.3 

2  18  12.1 

99  96.4 

9.6334070 

9.9200202 

9.9108506 

13 

214  13  14.5 

3    6  19.7 

5  34;4 

1  33  25.4 

89  18.3 

9.6415884 

9.9016803 

9.8925249 

15 

220  19  36.5 

3    0  14.0 

2  59.1 

0  49    6.4 

91  59.1 

9.6486949 

9.8834016 

9.8743293 

17 

226  14  55.3 

9  55  15.5 

-  0  20.5 

+0    5  34.5 

91  31.6 

9.6547273 

9.8(353285 

9.8564224 

19 

232    1   19.9 

9  51  19.0 

+  2  15.0 

-0  36  55.5 

-90  57.6 

9.6596910 

9.8476364 

9.8389979 

21 

237  40  49.7 

9  48  90.0 

4  42.2 

1  18  12.6 

90  18.6 

9.6635933 

9.8305376 

9.8222891 

23 

243  15  16.1 

9  46  15.1 

6  56.3 

1  58    6.9 

19  35.0 

9.6664423 

9.8142893 

9.8065781 

25 

248  46  24.4 

9  45    1.5 

8  53.4 

2  36  29.7 

18  47.9 

9.6682445 

9.7991981 

9.7921954 

27 

2.54  15  55.3 

9  44  37.6 

to  30.3 

3  13  12.8 

17  55.9 

9.6690046 

9.7856190 

9.7795192   1 

29 

259  45  27.4 

9  45    9.7 

+11  44.0 

-3  48    7.4 

-16  58.6 

9.6687247 

9.7739489 

9.7689616 

31 

265  16  '38.6 

9  46  16.8 

+12  31.8 

-4  21    3.5 

-15  56.6 

9.6674033 

9.7646105 
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MEKOURY. 

• 

GREENWICH  MEAN  NOON 

1 

Dftte. 

1 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

DaUy 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitnde. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

Atlnterme-  • 
diatoDate. 

1 

O          /          // 

O        1       II 

/     II 

Q         1          II 

/     // 

July    1 

265  16  38.6 

9  46  16.8 

+12  31.8 

-4  21     3.5 

-15  56.6 

9.6674033 

9.7646105 

9.7609481 

3 

270  51     7.7 

3  48  90.6 

12  51.7 

4  51  49.5 

14  48.3 

9.6650379 

9.7580237 

9.7558837 

5 

276  30  35.4 

9  51  15.6 

12  42.2 

5  20  11.9 

13  39.6 

9.661622:) 

9.7.'>45694 

9.7541152 

0m 

282  16  46.8 

9  55    4.8 

12    2.1 

5  45  53.9 

19    7.7 

9.6571492 

9.7545487 

9.7558880 

!) 

288  1 1  32.9 

9  59  51.0 

10  50.9 

6    8  35.1 

10  31.6 

9.6516105 

9.7581416 

9.7613095 

II 

294  16  51.8 

3    5  38.4 

+  9    8.8 

-6  27  51.0 

-  8  41.9 

9.644{)999 

9.7653805 

9.7703339 

13 

300  34  50.4 

3  19  31.6 

6  57.5 

6  43  11.6 

6  35.8 

9.6373145 

9.7761406 

9.7827628 

15 

307    7  45.8 

3  90  36.0 

4  20.1 

6  54    0.9 

4  10.0 

9.6285586 

9.7901557 

9.7982688 

17 

313  58    5  6 

3  99  57.0 

+  1  21.4 

6  59  35.8 

-  1  90.8 

9.6187496 

9.8070468 

9.8164315 

19 

321     8  29.0 

3  40  40.6 

-  1  50.6 

6  59    5.9 

+  1  55.5 

9.6079235 

9.82(>:J626 

9.8367787 

21 

328  41  46. 1 

3  59  51.9 

-  5    5.3 

-6  51  33.1 

+  5  49.6 

9.5961457 

9.8476179 

9.a588l90 

2:^ 

336  40  53.7 

4    6  31.4 

8    8.2 

6  35  52.4 

10    3.7 

9.5835228 

9.8703225 

9.8820694 

25 

345    8  51.2 

4  91  40.4 

10  41.0 

6  10  55.3 

14  59.0 

9.5702183 

9.8940031 

9.9060685 

27 

354    8  30.4 

4  38  11.9 

12  22.5 

5  35  35.0 

90  96.0 

9.5564708 

9.9182119 

9.9303820 

29 

3  42  20.0 

4  55  47.9 

12  51.1 

4  48  56.1 

96  15.4 

9.5426133 

9.9425281 

9.9546011 

31 

13  52    3.6 

5  13  59.1 

-11  48.0 

-3  50  30.4 

+33    9  9 

9.5290892 

9.{)665531 

9.9783.371 

A"g.  « 

24  :i8  10.5 

6  39    1.6 

9    5.0 

2  40  36.2 

37  38.0 

9.5164553 

9.9899073 

0.0012190 

4 

35  59  21.8 

5  48  51.6 

-  4  50.9 

-1  20  41.3 

49    9.4 

9.5053633 

0.0122288 

0.0228956 

6 

47  51  55.6 

6    3  10.3 

+  0  23.2 

+0    6  19.7 

44  36  4 

9.4965079 

0.0331805 

0.0430473 

8 

60    9  27.0 

6  13  35.6 

5  43.3 

1  36    3.1 

44  39.0 

9.4905371 

0.0524631 

0.0614000 

1 

10 

72  42  51.6 

6  18  59.9 

+  10    5.2 

+3    3    0.2 

+41  48.6 

9.4679394 

0.0698348 

0.0777495 

12 

85  20  58.7 

6  18  14.3 

12  32.2 

4  21  27.9 

36  13.8 

9.4889414 

0.0851322 

0.0919763 

14 

97  51  50.3 

6  11  39.7 

12  35.4 

5  26  31.6 

98  33.6 

9.4934546 

0.0982821 

0.1040542 

16 

110    4    7.4 

5  59  51.9 

10  22.6 

6  14  58.3 

19  47.4 

9.5010966 

0.1093029 

0.1140425 

18 

121  48  34.6 

5  44    4.9 

6  29.6 

6  45  37.5 

10  55.6 

9.5112764 

0.1182905 

0.1220668 

20 

132  58  45.9 

5  95  50.1 

+  1  47.8 

+6  59    9.2 

+  9  46.9 

9.52:)3070 

0.1253936 

0.1282943 

22 

143  31   14.3 

5    6  34.6 

-  2  53.5 

6  57  29.8 

~  4  19.5 

9.5365090 

0.1307921 

0.1329104 

24 

153  25  10.0 

4  47  97  3 

6  57.2 

6  43  13.3 

9  50.5 

9.5502791 

0.1346721 

0.1360992 

26 

162  41  41.1 

4  99  16.0 

10    2.0 

6  19    0  6 

14    9.8 

9.5641230 

0.1372125 

0.1380316 

28 

1 

171  23  11.0 

4  19  99.8 

11  58  9 

5  47  20.2 

17  90.1 

9.5776599 

0.1385744 

0.138a577 

30 

179  32  46.9 

3  57  93.9 

-12  49.2 

+5  10  18.3 

-19  33.3 

9.5906110 

0.1388969 

0.1387055 

1 

Sept.   1 

187  13  52.9 

3  44    0.0 

12  39  9 

4  29  37.3 

91     1.0 

9.6027820 

0.1382966 

0.1376810 

3 

194  29  54.3 

3  39  17.8 

11  41.2 

3  46  37.5 

91  53.8 

9.6140428 

0.1368685 

1 
0.1358680 

5 

201  24     7.5 

3  99  10.7 

10    3.5 

3    2  19.9 

39  90.0 

9.6243115 

0.1346873 

0.13.33330 

^ 
i 

207  59  35.9 

3  13  31.8 

7  57.3 

2  17  30.7 

99  96.4 

9.6335404 

0.1318110 

0.1301257 

9 

214  19    8.5 

3    6  13.6 

-  5  32.2 

+1  32  44.2 

-99  18.0 

9.6417048 

0.1282814 

0.1262814 

11 

220  25  19.4 

3    0    8.9 

2  56.6 

0  48  25.9 

91  58.7 

9.6487951 

0.1241281 

0.1218235 

13 

226  20  2*1.0 

9  :i5  11.5 

-  0  17.9 

+0    4  54.8 

91  31.1 

9.6548115 

0.1193685 

0.1167634 

15 

232    6  46.6 

9  51   15.9 

+  2  17.5 

-0  37  .34.3 

90  57.1 

9.6597592 

0.1140089 

0.1  II 1043 

17 

237  46  ll.U 

9  48  17.8 

4  44.4 

1   18  50.2 

90  17.9 

9.6636457 

0.1080482 

0.1048392 

19 

243  20  33.7 

9  46  13.6 

+  6  58.2 

-1  58  43.1 

-19  34.9 

9.6664791 

0.1014752 

0.0979537  \ 

21 

248  51  39.5 

9  4.'>    0.6 

8  55.0 

2  37    4.4 

18  46.4 

9.6682657 

0.0942713 

0.0904250 

1 

23 

254  21     9.4 

9  44  37.4 

10  31.6 

3  13  45.9 

17  54.3 

9.6690103 

0.0864104 

0.0d222:)3  ; 

25 

259  50  42.0 

^     9  45    3.3 

11  44.9 

3  48  38.7 

16  57.6 

9.6687147 

0.0778585 

0.0733111    '' 

27 

265  21  55.4 

9  46  18.9 

12  32.3 

4  21  32.9 

15  55.4 

9.6673778 

0.0685754 

0.06:)6451 

1 

29 

270  56  28.0 

9  48  99.8 

+  12  51.8 

-4  52  16.8 

-14  47.9 

9.6649966 

0.0585143 

0.0531759 

31 

276  36    0.7 

9  51  18.7 

+  12  41.8 

-5  20  36.8 

-13  31.4 

9.6615652 

0.0476229 

. 
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MERCURY. 

GREENWICH  MEAN  NOON 

» 

i 
1 

Date. 

1 

Heliocentric 

liOQgitade, 

Mean  Kqainoz 

of  Date. 

DaUy 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Kadias 

Vector. 

Logarithm 
from  I 

of  Distance 
:arth— 

At  Intel  me- 
diate Date. 

At  Date. 

Oct.     1 

O         t         It 

276  36    0.7 

O       t       SI 

9  51  18.7 

-(-12  41.8 

0        1         It 

-5  20  36.8 

-13  31.4 

9  6615652 

0.0476229 

0.0418485 

3 

282  22  18.7 

9  55    8.6 

12    1.3 

5  46  16.1 

19    6.3 

9.6570761 

0.0358447 

0.0296045 

5 

288  17  13.2 

9  59  55.8 

10  49.7 

6    8  54.4 

10  30.0 

9.6515212 

0.0231209 

0.0163867 

7 

294  22  42.5 

3    5  44.1 

9    7.0 

6  28    6.9 

8  40.1 

9.6448942 

0.0093954 

0.0021415 

9 

300  40  53.4 

3  19  38.9 

6  55.3 

6  43  23.7 

6  33.7 

9.6371923 

9.9946200 

9.9868278 

li 

307  14    2.8 

3  90  43.6 

+  4  17.5 

-6  54    8.5 

-  4     7.5 

9.6284200 

9.9787639 

9.9704293 

13 

314    4  39.3 

3  30    6.0 

+   1   18.5 

6  59  38.2 

-  1  18.0 

9.6185946 

9.9618294 

9.9529735 

15 

321   15  21.9 

3  40  50.8 

-  1  53.6 

6  59    2.4 

+  1  58.5 

9.6077531 

9.94:Jd774 

9.9345626 

17 

328  49    0.6 

3  53    9.7 

5    8.2 

6  51  22.6 

5  46.5 

9.5959610 

9.9250614 

9.9154136 

19 

336  48  32.7 

4    6  44.5 

8  10.8 

6  35  34.0 

10    7.9 

9.5833256 

9.9056772 

9.8959227 

21 

345  16  57.7 

4  91  54.8 

-10  43.0 

-6  10  28.0 

+15    3.8 

9.5700116 

9.8862398 

9.8767388 

23 

354  17    6.6 

4  38  96.8 

12  23.5 

5  34  57.7 

90  31.3 

9.5562587 

9.8675535 

9.8588408 

25 

3  51  28.3 

4  56    3.7 

12  50.5 

4  48    8.3 

96  90.8 

9.5424018 

9.8507819 

9.8435767 

27 

14     1  45.3 

5  14  15.9 

11  46.3 

3  49  31.8 

39  14.4 

9.5288859 

9.8374403 

9.8325910 

29 

24  48  25.4 

5  39  17.8 

9     1.8 

2  39  27.6 

37  49.7 

9.5162695 

9.8292374 

9.8275616 

31 

36  to    7.8 

6  49    6.3 

-  4  46.3 

-1   19  24.6 

+49    5.8 

9.5052057 

9.8277037 

9.8297438 

Nov.   2 

48    3    9.1 

6    3  99.6 

+  0  28.1 

+0    7  41.1 

44  37.6 

9.4963891 

9.8336933 

9.8394880 

4 

60  21     1.1 

6  13  43.3 

5  47.9 

1  37  24.6 

44  37.9 

9.4904660 

9.8469963 

9.8560277 

6 

72  54  36.0 

6  18  54.8 

10    8.4 

3    4  16.8 

41  44.9 

9.4879217 

9.8663503 

9.8777093 

8 

85  32  43.3 

6  18  11  6 

12  33.3 

4  22  34.3 

36    7.6 

9.4889786 

9.8898459 

9.9025113 

10 

98    3  24.1 

6  11  31.8 

+  12  34.5 

+5  27  24.1 

+98  26  0 

9.4935430 

9.9154788 

9.9285489 

12 

no  15  21.2 

5  59  38.7 

10  19.6 

6  15  34.7 

19  39.0 

9.5012287 

9.9415547 

9.9543605 

M 

121  59  20.9 

5  43  49.0 

6  25.4 

6  45  57.5 

10  47.7 

9.5 M 4422 

9.9668605 

9.9789754 

16 

133    8  59.8 

5  95  33.9 

+  1  43.3 

6  59  14.3 

+  9  39.9 

9.5234962 

9.9906490 

0.0018441 

18 

143  40  5:).8 

5    6  17.3 

-  2  57.5 

6  57  21.9 

-  4  18.4 

9.5367118 

0.0125385 

0.0227227 

20 

153  34  15.3 

4  47  10.3 

-  7    0.6 

+6  42  54.9 

-  9  55.0 

9.5504871 

0.0323963 

0.0415660 

22 

162  50  13.2 

4  99    0.0 

10    4.2 

6  18  34.2 

14  13  3 

9.5643294 

0.0502427 

0.0584420 

24 

171  31  12.9 

4  19  15.4 

12    0.1 

5  46  47.8 

17  99.6 

9.5778598 

0.0661816 

0.0734805 

26 

179  40  21.4 

3  57  10.3 

12  49.5 

5    9  41.0 

19  35  0 

9.5908012 

0.0803577 

0.0868323 

28 

187  21    3.0 

3  43  48.5 

12  39.4 

4  28  57.9 

91    9.1 

9.6029597 

0.0929236 

0.0986506 

30 

194  36  42.8 

3  39    7.8 

-11  39.8 

+3  45  56.4 

-91  54.4 

9.6142065 

0.1040308 

0.1090811 

Deo.    2 

201  30  37.4 

3  99    9.1 

10     1.7 

3    1  38.0 

99  90.9 

9.6*244604 

0.1138174 

0.1182547 

4 

208    5  49.7 

3  13  94.4 

7  55-0 

2  16  48.6 

99  96.4 

9.6336737 

0.1224074 

0.1262883 

6 

214  25    8.6 

3    6    7.4 

5  29.7 

1  32    2.3 

99  17.8 

9.6418222 

0.1299096 

0.1332826 

8 

220  31    8.1 

3    0    3.8 

2  54.2 

0  47  44.6 

91  58.6 

9.6488964 

0.1364176 

0.1393240 

10 

226  26    8.6 

9  55    7.4 

-  0  15.5 

+0    4  14.4 

-91  30.6 

9.6548968 

0.1420102 

0.1444843 

12 

232  12  18.8 

9  51  19.7 

+  2  19.8 

-0  38  13.7 

90  56.5 

9.6598286 

0.1467538 

0.1488247 

14 

2:^7  51  37.6 

9  48  15.3 

4  46.5 

1   19  28.3 

90  17.3 

9.6636992 

0.1507027 

0.1523930 

16 

243  25  56.0 

9  46  11.9 

7    0.2 

1  59  19.8 

19  33.6 

9.6665107 

0.1539002 

0.1552281 

18 

248  56  59.5 

9  44  59.9 

8  56.7 

2  37  39.7 

18  45.6 

9.6082875 

0.1563798 

0.1573579 

20 

254  26  28.7 

9  44  37.5 

+10  32.9 

-3  14  19.5 

-17  53.5 

9.G690I63 

0.1581650 

0.1588021 

22 

259  56    2.1 

9  45    4.1 

1 1  45.7 

3  49  10.5 

16  56.7 

9.6687048 

0.1592706 

0.1595710 

24 

265  27  17.7 

9  46  19.7 

12  32.8 

4  22    2.7 

15  54.6 

9.6673519 

0.1597029 

0.1596664 

26 

271     1  54.0 

9  48  95.1 

12  5!.8 

4  52  44.5 

14  46.1 

9.6649546 

0.1594597 

0.1590816 

28 

276  41  32.2 

9  51  91.9 

12  41.4 

5  21    2.0 

13  30.1 

9.6615068 

0.1.585295 

0.1578009 

30 

282  27  57.4 

9  55  19.6 

+12    0.4 

-5  46  38.7 

-19    4.9 

9.6570013 

0.1568923 

0.1557996 

32 

288  23    0.7 

3    0    0.6 

+10  48.2 

-6    9  14.1 

-10  98.4 

9.6514296 

0.1545181 

1 

254 
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VENUS. 

1 

GREENWICH  MEAN  NOON, 

• 

Date. 

Heliooentrio 

Longitade, 

Mean  Eqainox 

of  Date. 

Daily 
Motion. 

Bedaotiou 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  In  term  0- 
diate  Date. 

Jan. -3 

155  58  30.8 

O      1       II 

1  37  98.6 

+  1    0.0 

Q        1         II 

+3  20  42.4 

+0  58.9 

9.8566679 

9.9423242 

1 
9.9495340 

1 

162  28  18.2 

I  37  94.8 

+0  20.2 

3  23  17.5 

+0  19.3 

9.8568298 

9.9565972 

9.9635165 

5 

168  57  47.5 

1  37  19.6 

-0  20.7 

3  23  16.4 

H)  19.8 

9.8570234 

9.9702950 

9.9769352 

9 

175  26  53.4 

1  37  13.1 

1    0.5 

3  20  39.5 

0  58.6 

9.8572460 

9.9834398 

9.9898118 

13 

181  55  30.9 

1  37    5.4 

1  37.2 

3  15  29.4 

1  36.4 

9.8574946 

9.9960548 

0.0021724 

17 

188  23  35.4 

1  36  56.7 

-2    8.9 

+3    7  50.5 

-9  19.8 

9.8577663 

0.0081686 

0.0140474 

21 

194  51     3.2 

1  36  47.1 

2  34.0 

2  57  49.3 

9  47.4 

9.8580572 

0.0198123 

0.0254669 

85 

201  17  51.3 

1  36  36.9 

2  51.3 

2  45  34.1 

3  19.8 

9.8583639 

0.0310145 

0.0364577 

29 

207  43  57.4 

1  36  96.9 

3    0.0 

2  31  14.9 

3  49.4 

9.8586823 

0.0417983 

0.0470:W0 

Feb.   S 

214    9  20.0 

1  36  15.9 

2  59.6 

2  15    3.0 

4  16.0 

9.859U085 

0.0521788 

0.0572220 

6 

220  33  58.8 

1  36    4.9 

-2  50.8 

+1  57  11.2 

-4  30.3 

9.8593382 

0.0621687 

0.0670209 

10 

226  57  54.1 

1  35  53.5 

2  32.5 

1  37  53.6 

4  59.0 

9.8596675 

0.0717804 

0.0764489 

14 

233  21     7.1 

1  35  43.9 

2    7.2 

1   17  24.5 

5  14.9 

9.8599921 

0.0810288 

0.0855230 

18 

239  43  40.0 

1  35  33.6 

1  35.7 

0  55  59.8 

5  96.9 

9.8603081 

0.0899339 

0.0942636 

22 

246    5  35.4 

1  35  94.5 

0  59.5 

0  33  55.5 

5  84.7 

9.8606117 

0.0985145 

0.1026885 

96 

252  26  56.6 

1  35  16.3 

-0  20.4 

+0  11  28.0 

-5  38.4 

9.8608990 

0.1067871 

0.1108116 

Mar.   1 

258  47  47.5 

1  35    9.3 

•fO  19.7 

-Oil    6.3 

5  38.0 

9.861 1667 

0.1147622 

0.1186402 

6 

265    8  12.5 

1  35    3.4 

0  58.8 

0  33  30.8 

5  33.5 

9.8614114 

0.1224459 

0.1261798 

9 

271  28  16.0 

1  34  58.6 

1  34.9 

0  55  29.3 

5  95.0 

9.8016302 

0.1298428 

0.1334351 

13 

277  48    2.7 

1  34  54.9 

2    6.3 

1  16  46.0 

5  19.7 

9.8618206 

0.1369585 

0.1404137 

17 

284    7  37.1 

134  59.4 

+2  31.6 

-1  37    5.6 

-4  56.5 

9.8619802 

0.1438024 

0.1471262 

21 

290  27    3.8 

I  34  51.1 

2  49.6 

1  56  13.5 

4  36.8 

9.8621070 

0.1503866 

0.1535847 

25 

296  46  27.1 

1  34  5A.8 

2  59.3 

2  13  56.1 

4  13.9 

9.8621998 

0.1567214 

0.1597977 

29 

303    5  51.3 

1  34  51.4 

3    0.3 

2  30    0.7 

3  47.9 

9.8622574 

0.1628138 

0.1657701 

Apr.    2 

309  25  20.2 

1  34  53.0 

2  52.5 

2  44  15.6 

3  19.9 

9.8622789 

0.1686663 

0.1715023 

6 

315  44  57.0 

1  34  55.5 

+2  36.4 

-2  56  30.8 

-9  48.0 

9.8622642 

0.1742776 

0.1769925 

10 

322    4  44.8 

I  34  58.6 

2  12.7 

3    6  37.2 

9  14.8 

9.8622135 

0.1796470 

0.1822415 

M 

328  24  46.3 

1  35    9.3 

1  42.5 

3  14  27.4 

1  40.0 

9.8621273 

0.1847767 

0.1872534 

18 

334  45    3.7 

I  35    6.5 

1    7.3 

3  19  55.6 

1    3.9 

9.8620067 

0.1896720 

0.1920336 

22 

34 1     5  -38.7 

1  35  11.1 

+0  28.8 

3  22  57.6 

-0  96.9 

9.8618533 

0.1943386 

0.1965877 

26 

347  26  32.9 

1  35  16.0 

-0  11.1 

-3  23  30.7 

+0  10.4 

9.8616687 

0.1987810 

0.2009186 

30 

353  47  47.6 

1  35  91.3 

0  50.5 

3  21  34.3 

0  47.8 

9.8614550 

0.2029999 

0.2050246 

May    4 

0    9  2:5.8 

1  35  96.8 

1  27.5 

3  17    9.3 

1  94.6 

9.8612148 

0.2069922 

0.2089019 

8 

6  31  22.4 

I  35  39.5 

2    0.3 

3  10  18.5 

9    0.6 

9.8609512 

0.2107532 

0.2123460 

12 

12  53  43.9 

1  35  38.3 

2  27. 1 

3    1    6.4 

9  35.9 

9.8606672 

0.2142806 

0.2159567 

*  16 

19  16  29.1 

1  35  44.3 

-2  46.7 

-2  49  39.2 

+9    8.0 

9.8603662 

0.2175746 

0.2191350 

20 

25  39  38.6 

1  35  50.5 

2  58.1 

2  36    5.1 

3  88.6 

9.8600521 

0.2206386 

0.2220853 

24 

32    3  13.2 

1  35  66.8 

3    0.8 

2  20  33.4 

4    6.7 

9.8597286 

0.22.34757 

0.2248097 

28 

38  27  1 3.4 

1  36    3.3 

2  54.4 

2    3  15.5 

4  31.8 

9.8693998 

0.2260871 

0.2273076 

June   1 

44  51  39.9 

1  36  iO.O 

2  39.3 

1  44  23.7 

4  53.6 

9.8590697 

0.2284703 

0.2295748 

5 

51   16  33.4 

1  36  16.8 

-2  16.2 

-1  24  11.8 

+6  11.8 

9.8587424 

0.2306202 

0.2316059 

9 

57  41  54.6 

1  36  93.8 

1  46.3 

1    2  54.7 

5  96.1 

9.8584223 

0.2325318 

0.2333978 

13 

64    7  44.1 

1  36  30.9 

1  11.0 

0  40  48.4 

5  36.4 

9.8581132 

0.2.342040 

0.2349504 

17 

70  34    2.2 

1  36  38.1 

-0  32.1 

-0  18    9.4 

5  49.4 

9.a578190 

0.2.356378 

0.2362667 

21 

77    0  49.2 

1  36  45.3 

+0    8.4 

+0    4  45.2 

5  44.1 

9.8575437 

0.2:)68372 

0.2373499 

25 

8:)  28    4.8 

1  36  S9.4 

+0  48.6 

+0  27  37.9 

+5  41.4 

9.8572908 

0.2378053 

0.2382026 

29 

89  55  48.6 

1  36  59.4 

1  26.4 

0  50  11.0 

5  34.4 

9.8570635 

0.2385418 

0.2388222 

33 

96  23  59.8 

1  37    6.1 

+  1  59.8 

+1  12    7.2 

+5  93.0 

9.8568647 

0.2390436 

i 
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VENUS. 

* 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliocentrio 

LoD|2itude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

HeUoc«ntric 
Latitnde. 

0         /         // 

Daily 

Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Diatjmce 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

1 

O         /         // 

O       /      •/ 

/      // 

/     // 

i 

July    3 

96  23  59.8 

1  37    6.1 

•f  1  59.8 

+1   12    7.2 

+5  23.0 

9.8568G47 

0.2390436 

0.2392051 

7 

102  52  36.0 

1  37  19.3 

2  27.2 

1  33    9.1 

5    7.4 

U.8566971 

0.2393066 

0.2393479 

11 

109  21  37.1 

1  37  17.9 

2  47.1 

1  53    0.6 

4  47.8 

9.8r>r)5629 

0.2393288 

0.2392496 

15 

115  50  58.8 

1  37  99.8 

2  58.4 

2  1 1  26.0 

4  94.4 

9.85<)4638 

0.2391109 

0.2389135 

19 

122  20  38.2 

1  37  98.8 

3    0.6 

2  28  10.7 

3  57.5 

9.85(34013 

0.2386577 

0.2383445 

23 

128  50  31.6 

1  37  99.7 

+2  53.6 

+2  43     1 .7 

+3  97.5 

9.8563761 

0.2379743 

0.2375472 

87 

135  20  34.6 

1  37  31.5 

2  37.7 

2  55  47.0 

9  54.8 

9.8563885 

0.2370633 

0.2365228 

3! 

141  50  42.3 

1  37  39.1 

2  13.7 

3    6  16.8 

9  19.8 

9.8564383 

0.2359253 

0.2352703 

Aug.  4 

148  20  49.5 

1  37  31.3 

1  42.8 

3  14  23.0 

1  43.0 

9.8565251 

0.2345578 

0.2337873 

8 

154  50  50.7 

1  37  99.1 

1    6.8 

3  19  59.4 

1    5.0 

9.8566475 

0.2.329589 

0.2320724 

l« 

161  20  40.3 

1  37  95.5 

+0  27.3 

+3  23     1.7 

+0  96.1 

9.8568037 

0.2311286 

0.2301281 

16 

167  50  12.7 

1  37  90.5 

-0  13.6 

3  23  27.9 

-0  13.0 

9.8569920 

0.2290713 

0.2279593 

20 

174  19  22.6 

1  37  14.9 

0  63.7 

3  21  18.1 

0  51.8 

9.8572097 

0.2267928 

0.2255723 

24 

180  48    4.9 

1  37    6.7 

1  31.1 

3  16  34.4 

1  99.8 

9.857454 1 

0.2242986 

0.2229716 

28 

187  16  15.1 

1  36  58.9 

2    3.8 

3    9  21.1 

9    6.6 

9.8577218 

0.2215911 

0.2201570 

Sept.  1 

193  43  49.2 

1  96  48.7 

-9  30.2 

+2  59  44.3 

-9  41.5 

9.8580096 

0.2186693 

0.2171273 

5 

200  10  44.0 

1  96  38.5 

2  48.9 

2  47  51.8 

3  14.3 

9.8583137 

0.2155308 

0.2138794 

9 

206  36  57.0 

1  96  97.9 

2  59.1 

2  33  53.5 

3  44.4 

9.8586301 

0.2121735 

0.2104135 

13 

213    2  27.0 

1  36  17.0 

3    0.4 

2  18    0.5 

4  11.6 

9.8589549 

0.2085998 

0.2067328 

17 

219  27  13.1 

1  36    6.1 

2  52.6 

2    0  25.2 

4  35.5 

9.8592840 

0.2048132 

0.2028417 

21 

225  51  16.5 

1  95  56.9 

-2  36.2 

+1  41  21.4 

-4  55.8 

9.85961*34 

0.2008192 

0.1967456 

25 

232  14  35.5 

1  35  44.9 

2  12.1 

1  21    3.8 

5  19.4 

9.8599388 

0.1966206 

0.1944445 

29 

238  37  15.0 

1  35  35.0 

1  41.6 

0  59  47.7 

5  95.0 

9.8602563 

0.1922168 

0.1899366 

Oct.    3 

244  .59  16  5 

1  35  95.9 

1    6.1 

0  37  49.2 

5  33.6 

9.8605619 

0.1876029 

0.1852155 

7 

251  20  43.3 

]  35  17.6 

-0  27.3 

+0  15  24.6 

5  38.0 

9.8608519 

0.1827738 

0.1802774 

U 

257  41  39.2 

1  35  10.4 

+0  12.7 

-0    7    9.7 

-5  38.4 

9.8611228 

0.1777263 

0.1751205 

15 

264    2    8.3 

1  35    4.3 

0  52.1 

0  29  37.1 

5  34.6 

9.8613714 

0.1724603 

0.1697459 

19 

270  22  15.2 

1  34  50.3 

1  28.9 

0  51  41.3 

5  96.8 

9.8615945 

0.1669776 

0.1641557 

23 

276  42    4.4 

1  34  55.5 

2    1.3 

1  13    6.4 

5  15.1 

9.8617897 

0.1612798 

0.1583495 

27 

283     1  40.7 

I  34  59.8 

2  27.7 

1  33  37.1 

4  59.6 

9.86195^5 

0.1553641 

0.1523224 

31 

289  21     8.5 

.     1  34  51.9 

+2  47.0 

-1  52  58.6 

-4  40.6 

9.8620870 

0.1492232 

0.1460652  f 

Nov.  4 

295  40  32.2 

1  34  50.8 

2  58.2 

2  10  57.0 

4  18.9 

9.8621856 

0.1428472 

0.1.395680 

8 

.301  59  56.0 

1  34  51.3 

3    0.8 

2  27  19.6 

3  59.7 

9.8622492 

0. 1 362265 

0.1328220 

12 

.308  19  23.8 

1  34  59.7 

2  54.5 

2  41  54.5 

3  94.4 

9.8622768 

0.1293540 

0.1258220 

IG 

314  38  59.1 

1  34  55.0 

2  39.8 

2  54  31.3 

9  53.6 

9.8622684 

0.1222259 

0.1185654 

« 

20 

320  58  44.9 

1  34  58.0 

+2  17.3 

-3    5    0.8 

-9  90.8 

9.8622239 

0.1148398 

0.1110480 

24 

327  18  43.9 

1  35    1.6 

1  48.2 

3  13  15.3 

1  46.9 

9.8621439 

0.1071892 

0.1032619 

28 

333  38  58.4 

1  35    5.7 

1  13.7 

3  19    8.7 

1  10.3 

9.8620291 

0.099264 1 

0.0951 936  ; 

Deo.   2 

339  59  30.3 

1  35  10.3 

+0  35.7 

3  22  36.5 

-0  33.5 

9.8618811 

0.0910483 

0.0868259 

6 

346  20  21.2 

1  35  15.9 

-0    4.1 

3  23  35.8 

+0    3.8 

9.8617016 

0.0825246 

0.0781419 

10 

352  41  32.4 

1  35  90.4 

-0  43.8 

-3  22    5.5 

+0  41.9 

9.8614927 

0.0736764 

0.0691268 

14 

359    3    4.8 

1  35  95.8 

1  21.3 

3  18    6  3 

1  18.9 

9.8612569 

0.0644913 

0.0597694 

18 

5  24  59.5 

1  35  31.4 

1  54.9 

3  1 1  40.7 

1  54.4 

9.8609968 

0.0549594 

0.0500599 

22 

11  47  17.1 

1  35  37.3 

2  22.9 

3    2  52.8 

9  99.3 

9.8607160 

0.0450692 

0.0399849 

26 

18    9  58.3 

1  35  43.3 

2  43.9 

2  51  48.8 

3    9.4 

9.8604176 

0.0348046 

0.0295249 

■          30 

24  33    3.7 

1  35  49.5 

-2  56.8 

-2  .38  36.2 

+3  33.5 

9.8(301052 

0.0241424 

0.0186535 

34 

30  56  31.0 

1  35  55.7 

-3    0.9 

-2  23  24.3 

+4    9.0 

9.8597828 

0.0130548 

1 
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MARS. 

GREENWICH  MEAN  NOON 

• 

Dat«. 

Heliocentrio 

LocfEitade, 

MeaD  Eqniuox 

(>f  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Helioceutric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Diatanoe 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

■ 

C          /          // 

/     II 

// 

O         /          II 

1/ 

Jhii.     1 

156  44  17.1 

96  19.56 

-31.8 

+  1  45  33.8 

-1.5.73 

0.2215819 

0.1414228 

0.1350797   1 

5 

158  29    8.4 

96  13.14 

34.3 

1  44  27.9 

17.90 

0.2214966 

0.12862S)6 

0.1220714 

9 

160  14    2.6 

96  14.01 

36.8 

1  43  16.2 

18.65 

0.2213701 

0.1154042 

0.1086287   ; 

13 

161  59     1.0 

96  15.91 

39.1 

1  41  58.7 

90.10 

0.2212020 

0.1017450 

0.0947.547 

17 

163  44     4.8 

26  16.73 

41.3 

1  40  35.4 

91.55 

0.2209927 

0.0876581 

0.0804574 

2\ 

165  29  15.2 

96  I8..')0 

-43.4 

+  1  39    6.3 

-29.96 

0.2207421 

0.0731537 

0.06.57474   ' 

25 

167  14  33.2 

96  90.59 

45.3 

1  37  31.6 

94.39 

0.2204505 

0.0582398 

0.0506320  ; 

20 

169    0    0.3 

96  99.97 

47.0 

1  35  51.2 

95.78 

0.2201178 

0.0429247 

0.0351192 

Feb.    2 

170  45  37.4 

96  35.64 

48.4 

1  34    5.3 

97.16 

0.2197442 

0  0272175 

0.0192217 

6 

172  31  25.8 

96  98.61 

49.8 

1  32  13.8 

98.55 

0.2193300 

0.0111363 

0.0029665 

10 

174  17  26.7 

96  31.91 

-50.9 

+1  30  16.9 

-99.91 

0.2188753 

9.9947178 

9.9863975 

14 

176    3  41.5 

96  35.51 

52.0 

1  28  14.5 

31.97 

0.2183804 

9.9780135 

9.9695750 

18 

177  50  11.2 

96  39.35 

52.9 

1  26    6.7 

39.60 

0.2178457 

9.9610918 

9.9525732 

22 

179  36  ,56.7 

96  43.51 

53.4 

1  23  53.7 

33.99 

0.2172710 

9.9440297 

9.9354734   ■ 

2li 

181  23  59.7 

96  48.09 

53.7 

1  21  35.4 

35.91 

0.2166572 

9.9269160 

9.9183715 

Mar.    1 

183  n  21.3 

96  59.81 

-53.9 

+  1   19  12.0 

-36.50 

0.2160041 

9.9098558 

9.9013865  ' 

5 

184  59    2.6 

96  57.91 

53.9 

1  16  43.4 

37.77 

0.2153125 

9.8929839 

9.8846697 

y 

l»6  47    5.0 

97    3.34 

.'3.6 

1   14    9.8 

39.00 

0.2145823 

9.8764701 

9.8684111 

13 

188  35  29,7 

97    9.09 

53.1 

1   11  31.4 

40.93 

0.2138142 

9.8605233 

9.8528355 

17 

190  24  17.6 

97  15.09 

52.4 

1     8  48.0 

41.45 

0.2130086 

9.8453785 

9.8381848 

21 

192  13  30.3 

97.91.36 

-51.5 

+  1     5  59.8 

-49.63 

0.2121660 

9.8312850 

9.8247112 

25 

194    3    8.9 

97  97.96 

.50.4 

1     3    7.0 

43.79 

0.2112869 

9.8184945 

9.6126659  ' 

29 

195  53  14.4 

97  34.86 

49.1 

1     0    9.5 

44.92 

0.2103715 

9.8072566 

9.8022977 

Apr.    2 

197  43  48.2 

97  49.07 

47.6 

0  57    7.6 

46.09 

0.2094210 

9.7978183 

9.7938471    ! 

6 

199  34  51.4 

97  49.56 

45.9 

0  54     1.3 

47.11 

0.2084357 

9.7904096 

9.7875269  | 

10 

201  26  25.1 

97  67.35 

-43.9 

+0  50  50.7 

-48.16 

0.2074162 

9.7852174 

9.7834926  ' 

14 

203  18  30.8 

98    5.45 

41.8 

0  47  36.0 

^      49.17 

0.20636.32 

9.7823591 

9.7818157  ' 

18 

205  1 1     9.4 

98  13.90 

39.4 

0  44  17.3 

50.16 

0.2052774 

9.7818560 

9.7824700 

22 

207    4  22.2 

98  99.69 

37.0 

0  40  54.7 

51.13 

0.2041599 

9.7836408 

9.7853482 

26 

208  58  10.5 

98  31.61 

34.2 

0  37  28.3 

59.04 

0.2030111 

9.7875702 

9.7902815 

30 

210  52  35.5 

98  40.90 

-31.4 

+0  33  58.4 

-59.91 

0.2018324 

9.7934570 

9.7970669 

Miiy    4 

212  47  38.1 

98  50.44 

28.4 

0  30  25.0 

53.76 

0.2006242 

9.8010823 

9.8054725 

8 

214  43  19.4 

99    0.30 

25.2 

0  26  48.3 

54.55 

0.1993875 

9.8102060 

9.8152.500 

12 

216  39  40.9 

99  10.46 

21.9 

0  23    Q.ii 

55.99 

0.1981238 

9.8205720 

9.82(il385 

•16 

218  36  43.5 

99  90.86 

18.5 

0  19  26.0 

56.00 

0.1968338 

9.8319179 

9.8378808 

20 

220  34  28.2 

99  31.56 

-1.5.0 

+0  15  40.6 

-56.65 

0.1955192 

9.8439978 

9.8502427 

24 

222  32  56.3 

99  49.50 

11.5 

0  1 1  52.8 

57.95 

0.1941807 

9.8,')05918 

9.8630248 

28 

224  32    8.5 

99  53.67 

7.8 

0    8    2.6 

57.79 

0.1928197 

9.8695234 

9.8760696 

June    1 

226  32    6.0 

30    5.09 

4.1 

0    4  10.5 

58  96 

0.1914373 

9.8826508 

9.8892516 

5 

228  32  49.5 

30  16.79 

-  0.3 

•(■0    0  16.5 

58.69 

0.1900352 

9.8958587 

9.9024598 

9 

230  34  20.6 

30  98.75 

+  3.5 

-0    3  39.0 

-59.03 

O.I  886 148 

9.9090440 

9.9155997 

13 

232  36  39.8 

30  40.89 

7.4 

0    7  35.7 

59.31 

0.1871778 

9.9221171 

9.9285878 

17 

234  39  48.0 

30  53.94 

11.2 

0  11  33.5 

59.54 

0.18,57257 

9.93.5004 1 

9.9413600 

21 

236  43  46.0 

3i    5.77 

14.9 

0  15  32.0 

59.67 

0.1842601 

9.9476503 

9.9538723 

25 

238  48  34.5 

3i  18.54 

18.7 

0  19  30.9 

50.79 

0. 1 827827 

9.9600231 

99661009 

29 

240  ,54  14.6 

31  31.51 

+22.3 

-0  23  29.8 

1 
-59.70 

0.I8I2<)55 

9.9721048 

9.9780.338 

July   3 

243    0  46.8 

31  44.59 

+25.8 

-0  27  28.5  1 

-59.60 

0.1798003 

9.98:^864 

9.9896614 
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MARS. 

• 

Daily 
Motion. 

GREENWICH  MEAN  NOON 

• 

I>at«. 

HeliiMentric 

I^Dgi  tilde, 

Mean  Equinox 

of  Date. 

Redaction 

to 

Orbit. 

UoliocoDtric 
Latitude . 

O          /           // 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  DifltaDce 
from  Earth — 

At  Date. 

At  lDterm«- 
diateDate. 

O         1         II 

1        w 

// 

July    3 

243    0  46.8 

31  44.59 

+25.8 

-0  27  28.5 

-59.60 

0.1798003 

9.9838864 

9.9896614 

7 

245    8  11.5 

31  57.84 

29.3 

0  31  26.6 

59.40 

0.1782987 

9.9953573 

0.0009729 

11 

247  16  2<>.7 

32  11.22 

32.6 

0  35  2:}.7 

59.11 

0.1767934 

0.0065061 

0.01 19561 

15 

249  25  41.5 

39  34.73 

35.7 

0  39  19.5 

58.74 

0.1752860 

0.0173226 

0.0226051 

19 

251  35  47.7 

33  38.34 

38.7 

0  43  13.6 

58.95 

0.1737790 

0.02780.39 

0.0329209 

23 

253  46  48.3 

33  53.01 

+41.4 

-0  47     5.5 

-57.67 

0.1722746 

0.0379581 

0.0429156 

27 

255  58  43  9 

33    5.76 

4.3.9 

0  50  54.9 

56.99 

0.1707748 

0.0477970 

0.05260:^5 

31 

258  II  34.4 

33  19.59 

46.3 

0  54  41.4 

56.30 

0.1692822 

0.0573361 

0.0619967 

Aug.   4 

260  25  20. 1 

33  33.99 

48.2 

0  58  24.5 

55.99 

0.1677991 

0.0665858 

0.0711036 

8 

262  40    0.7 

33  47.04 

50.0 

1     2    3.7 

54.36 

0.1663280 

0.0755513 

0.0799286 

12 

264  55  36.4 

34    0.74 

+51.4 

-1     5  38.6 

-53.19 

0.1648716 

0.0842.359 

0.0884745 

16 

267  12    6.6 

34  14  39 

52.6 

1     9    8.7 

51.89 

0.1634323 

0.0926462 

0.0967523 

20 

269  29  31.4 

34  97.94 

53.4 

1   12  33.7 

50.54 

0.1620130 

0.1007947 

0.1047759 

24 

271  47  50.0 

34  41.37 

53.8 

1   15  53.0 

49.05 

0.1606160 

0.1086980 

0.1125625 

-28 

274    7    2.3 

34  54.65 

53.9 

1   19    6.1 

47.44 

0.1592442 

0.1163717 

0.1201281 

Sept.    1 

276  27    7.1 

35    7.71 

+53.7 

- 1  22  12.5 

-45.79 

0.1579001 

0.1238317 

0.1274831 

5 

278  48    3.8 

35  90  60 

53.1 

1  25  11.9 

43.90 

0.1565863 

0.1310832 

0.1346328 

9 

281     9  51.7 

35  33.97 

52.1 

1  28    3.7 

41.94 

0.1553061 

0.138132:) 

0.1415824 

13 

283  32  29.7 

35  45.61 

50.7 

1  30  47.4 

39.86 

0.1540617 

0.1449844 

0.1483398 

17 

285  55  56.3 

35  57.59 

49.0 

1  33  22.6 

37.67 

0.1528562 

0.1516500 

0.1549174 

21 

288  20  10. 1 

36    9.96 

+47.0 

-1  35  48.8 

—35.36 

0.1516920 

0.1581434 

0.1613304 

25 

290  45  10.0 

36  30.60 

44.6 

1  38    5.5 

39.95 

0.1505717 

0.1644794 

0.1675919 

29 

293  10  54.4 

36  31.51 

41.9 

1  40  12.4 

30.45 

0.1494981 

0.1706700 

0.1737136 

Ocr.    3 

295  37  21.5 

36  41.96 

38.9 

1  42    9.1 

97.84 

0.1484736 

0.1767227 

0.1796985 

7 

298    4  29.4 

36  51.90 

35.5 

1  43  55. 1 

95.19 

0.1475006 

0.1826409 

0.1855510 

II 

300  32  16.0 

37     1.34 

+31.9 

-1  45  30.1 

-99.39 

0.1465816 

0.1884286 

0.1912750 

15 

303    0  39.4 

37  10.SM 

28.0 

1  46  53.7 

19.44 

0.14.57188 

0.1940917 

0.1968797 

19 

305  29  37. 1 

37  18.56 

24.0 

1  48    5.6 

16.49 

0.1449145 

0.1996417 

0.202.3781 

23 

307  59    7.0 

37  96.97 

19.7 

1  49    5.6 

13.46 

0.1441707 

0.2050903 

0.2077798 

27 

310  29    6.4 

37  33.39 

15.2 

1  49  53.3 

10.37 

0.1434892 

0.2104478 

0.2130942 

31 

312  59  32.7 

37  39.79 

+  10.7 

-I  50  28.6 

-  7.94 

0.1428719 

0.2157196 

0.2183240 

Nov.  4 

315  30  23.8 

37  45.59 

5.9 

I  50  51.2 

4.05 

0.1423206 

0.2209078 

0.2234707 

8 

318    1  36.5 

37  50.65 

+  1.3 

1  51     1.0 

-  0.85 

0.1418367 

0.2260131 

0.2285357 

12 

320  33    8.0 

37  54.99 

-  .3.5 

1  50  58.0 

+  3.37 

0.1414215 

0.2310388 

0.2335234 

16 

323    4  55.4 

37  58.57 

8.2 

1  50  42.0 

5.6Q 

0.1410758 

0.2359913 

0.23844:^0 

20 

325  36  55.6 

38    1.43 

-12.9 

-1  50  13.0 

+  8.87 

0.140801 1 

0.2408801 

0.2433027 

24 

328    9    5.8 

38    3.54 

17.4 

1  49  31.0 

13.11 

0. 1 405979 

0.2457119 

0.2481080 

28 

330  4 1  22.9 

38    4.90 

21.9 

1  48  36. 1 

15.33 

0.1404667 

0.2504916 

0.2528614 

Dec.   2 

333  13  43.9 

38    5.47 

26.1 

1  47  28.4 

18.51 

0.1404080 

0.2552180 

0.257561 1 

6 

335  46    5.6 

38    5.94 

30.3 

1  46    8.0 

31.65 

0.1404217 

0.2598903 

0.2022059 

10 

338  18  24.7 

38    4.99 

-34.0 

-1  44  35.2 

+34.74 

0.1405081 

0.2645075 

0.2667965 

14 

340  50  38.8 

38    9.56 

37.7 

1  42  50.1 

97.76 

0.140()669 

0.2690729 

0.2713380 

18 

343  22  44.2 

38    0.04 

40.9 

1  40  53.1 

30.79 

0.1408976 

0.2735918 

0.2758;)67 

22 

345  54  38. 1 

37  56.80 

43.8- 

1  38  44.3 

33.60 

0.1411997 

0.2780694 

0.2802935 

26 

348  26  17.6 

37  59.80 

46.5 

1  36  24.3 

36.38 

0.1415720 

0.2825078 

0.2847117 

30 

350  57  39.5 

37  48.03 

-48.6 

-1  33  53.3 

+39.08 

0.1420136 

0.2869051 

0.2890873 

34 

353  28  40.9 

37  49.56 

-50.6 

-1  31  11.7 

+4t.«& 

0.1425234 

17 


258  HELIOCENTRIC   CO-ORDINATES,   1888. 


JUPITER. 

1  — 

i 
i 

GREENWICH  MEAN  NOON. 

» 

1 

i 

Heliocentrio 

LoDC^itade, 

Mean  £qaiuox 

of  Date. 

Dailv 

Rediiotlon  ' 

.1 
HelitK'ontiic 

Doily 

Logarithm 
of 

Logarithm  of  Diatanoe 

from  Karth — 

Date. 

Motion. 

to 
Orbit. 

-26'.'9 

^V  ^m-  ^^  ■  ■  ^  '  ^*  ^^  ^  •  **  ^    ^  ^" 

Latitude. 

0      /      // 
+0  59    4.6 

Motidu. 

Kndiiu 
Vector. 

0.7322535 

At  Date. 
0.78.36238 

At  Interme- 
diate Date. 

— ^ — 

1 

Ijan.    1 

230  29'  52'.'2 

4  37.64 

-4.18 

0.7819908 

!             ^ 

230  48  23.0 

4  37.73 

27.0 

0  58  47.8 

4.91 

0.7321802 

0.7803043 

0.7785646 

9 

231     6  54.1 

4  37.89 

27.0 
27.0 
27.0  ! 

0  58  30.9 

4.94 

0.7321065 

0.7767726 

0.7749288 

13 

231  25  25.6 

4  37.92 

0  58  13.9 

4.96 

0.7320322 

0.7730342 

0.7710893 

17 

231  43  57.5 

4  38.01 

.     0  57  50.8 

4.99 

0.7319574 

0.7690956 

0.7670542 

21 

232    2  29.8 

4  38.11 

-27.0 

+0  57  39.6 

-4.31 

0.7318820 

0.7649663 

07628330 

25 

232  21     2.4 

4  38.00 

27.1 

0  57  22.3 

4.34 

0.7318062 

0.7606554 

0.7584347 

29 

232  39  35.5 

4  38.30 

27.1 

0  57    4.9 

4.37 

0.7317299 

0.7561721 

0.7538<>87 

Feb.   2 

232  58    8.9 

4  38.40 

27.1 

0  56  47.4 

4.40 

0.7316530 

0.7515257 

0.7491444 

6 

233  16  42.7 

4  38.50 

27.1 

0  56  29.7 

4.49 

0.7315756 

0.7467262 

0.7442724 

i          10 

233  35  16.9 

4  38.00 

-27. 1 

+0  56  12.0 

-4.45 

0.7314978 

0.7417852 

0.7392663 

14 

233  53  51.5 

4  38.70 

27.1 

0  55  54.1 

4.47 

0.7314194 

0.7367179 

0.7341422 

18 

234  12  26.5 

4  38.80 

27.1 

0  55  36.2 

4.50 

0.73I.S406 

0.7315415 

0.7289182 

22 

234  31     1.9 

4  38.90 

27.1 

0  55  18.1 

4.53 

0.7312613 

0.7262745 

0.7236123 

26 

234  49  37.7 

4  39.01 

27.1 

0  55    0.0 

4.55 

0.731 I8i4 

0.7209342 

0.7182426 

Mar.    1 

235    8  13.9 

4  39.11 

-27.1 

+0  54  41.7 

-4.68 

0.731 1011 

0.7155401 

0.7128290 

5 

235  26  50.6 

4  39.91 

27.1 

0  54  23.4 

4.60 

0.7310203 

0.7101123 

0.7073925 

9 

235  45  27.6 

4  39.31 

27.1 

0  54    4.9 

4.63 

0.7309389 

0.7046731 

0.7019575 

13 

236    4    5.0 

4  39.41 

27.1 

0  53  46.3 

4.65 

0.7306571 

0.6992492 

0.6965515 

17 

236  22  42.9 

4  39.59 

27.1 

0  53  27.7 

4.67 

0.7.307748 

0.6938689 

0.6912044 

21 

236  41  21.2 

4  39.09 

-27.0 

+0  53    8.9 

-4.70 

0.7306919 

0.6885619 

0.6859450 

25 

236  59  59.9 

4  39.73 

27.0 

0  52  50.0 

4.73 

0.7306086 

0.6833574 

0.6808028 

29 

237  18  39.0 

4  39.84 

27.0 

0  52  31.0 

4.76 

0.7305249 

0.6782849 

0.6758074 

Apr.   2 

237  37  18.6 

4  39.95 

26.9 

0  52  12.0 

4.78 

0.7304406 

0.6733744 

0.6709899 

6 

237  55  58.6 

4  40.05 

26.9 

0  51  52.8 

4.81 

0.7303559 

().()686583 

0.6663840 

10 

238  14  39.0 

4  40.16 

-26.!» 

+0  51  33.5 

-4.83 

0.7302707 

0.6641713 

0.6620248 

14 

238  33  19.9 

4  40.97 

26.8 

0  51   14.1 

4.85 

0.7301850 

0.65994a5 

0.6579469 

18 

238  52    1 .2 

4  40.38 

26.8 

0  50  54.7 

4.88 

0.7300989 

0.6560237 

0.6541827 

22 

239  10  42.9 

4  40.49 

26.7 

0  50  35.1 

4.91 

0.7300123 

0.6524273 

0.6507612 

26 

239  29  25.1 

4  40.60 

26.7 

0  50  15.4 

4.93 

0.7299253 

0.6491876 

0.6477099 

30 

239  48    7.7 

4  40.71 

-26.6 

+0  49  55.7 

-4.95 

0.7298378 

0.6463311 

0.645OMI 

May    4 

240    6  50.8 

4  40.83 

26.6 

0  49  35.8 

4.98 

0.7297498 

0.6438821 

0.6428184 

8 

240  25  34.4 

4  40.94 

26.5 

0  49  15.8 

5.00 

0.7296614 

0.6418652 

0.6410252 

12 

240  44  18.4 

4  41.06 

26.4 

0  48  55.8 

5.09 

0.7295726 

0.6402999 

0.6,39(>9I6 

16 

241     3    2.8 

4  41.17 

26.4 

0  48  35.6 

5.05 

0.7291833 

0.6392010 

0.6388294 

20 

241  21  47.7 

4  41.99 

-26.3 

•K)  48  15.4 

-5.07 

0.7293935 

0.6385766 

0.63844.32 

24 

24 1  40  33. 1 

4  41.40 

26.2 

0  47  55. 1 

5.11 

0.7293033 

0.6384288 

0.(>:W5334 

28 

241  59  19.0 

4  41.59 

26.2 

0  47  34.6 

5.19 

0.7292127 

0.6387562 

0.6390<k;4 

June   1 

242  18    5.3 

4  41.63 

26.1 

0  47  14.1 
0  46  53.5 

5.14 

0.7291216 

0.6395532 

0.6401261 

5 

242  36  52.0 

4  41.75 

26.0 

5.17 

0.7290301 

0.6408131 

0.6416130 

9 

242  55  39.3 

4  41.87 

-25.9 

+0  46  32.8 

-5.19 

0.7289381 

0.6425231 

0.6435411 

13 

243  14  27.0 

4  41.99 

25.8 

0  46  12.0 

5.91 

0.72884.''>7 

0.6446641 

0.645889: 

17 

243  33  15.2 

4  49.11 

25.7 

0  45  51.1 

5.94 

0.7287529 

0.6472134 

0.(>486327 

21 

243  52    3.9 

4  49.93 

25.6 

0  45  30.1 

5.96 

0.7286596 

0.6501436 

0.6517426 

25 

244  10  5:).! 

4  49.36 

25.5 

0  45    9.0 

5.98 

0.7285659 

0.6534261 

0.6551903 

29 

244  29  42.8 

4  49.48 

-23.4 

+0  44  47.8 

-5.30 

0.7284718 

0.6570321 

0.6589475 

IJuly    3 

244  48  32.9 

4  49.60 

-25.3 

+0  44  26.6 

-5.33 

0.7283772 

0.t5(i09328 

0.6629845 
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. 

• 

i. 

JUPITEI 

GREENWICH  MEAN  NOON. 

1 

Date. 

f 

1 

i 

Jiilv    3 

Helioccnitric 

i.ODKitU(l<', 

Mean  E<iuiiiox 
of  Dato. 

Daily 
Motion. 

/         // 

4  49.60 

Reduction 

to 

Orbit. 

-85.'3 

Heliocentric 
Latitude. 

O          t           It 

+0  44  86.6 

Daily 
Motion. 

/• 
-5.33 

Loptritbm 

lUdiuii 
Vector. 

0.7883778 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme* 
diateDate. 

844°  48  38.9 

0.6609388 

0.6689845 

7 

845    7  83.5 

4  49.73 

85.8 

0  44     5.8 

5.35 

0.7888888 

0.6650984 

0.6678705 

11 

845  8G  14.7 

4  49.84 

85.1 

0  43  43.8 

5  37 

0.7881868 

0.6694964 

0.6717718 

15 

845  45    6.3 

4  49.97 

85.0 

0  43  88.3 

5.39 

0.7880909 

0.6740987 

0.6764548 

19 

846    3  58.4 

4  43.09 

84.9 

0  43    0.6 

5.41 

0.7879946 

0,6788544 

0.6818874   , 

83 

846  'i2  51.0 

4  43.99 

-84.8 

+0  48  38.9 

-5.44 

0.7878979 

0.6837504 

0.6668396 

27 

846  41  44.1 

4  43.35 

84.6 

0  48  17.8 

5.46 

0,7878008 

0.6887518 

0.6918839 

31 

847    0  37.8 

4  43.47 

84.5 

0  41  55.3 

5.48 

0.7877033 

0.6938386 

0.6963946 

Aug.  4 

847  19  31.9 

4  43.60 

84.4 

0  41  33.3 

5.50 

0.7876054 

0.6989668 

0.7015458 

b 

847  .38  86.6 

4  43.79 

84.8 

0  41   11.3 

5.59 

0.7875071 

0.7041885 

0.7067115 

18 

847  57  81.7 

4  43.85 

-84.1 

+0  40  49.8 

-5.54 

0.7874083 

0.7098981 

0.71 18671 

16 

848  16  17.4 

4  43.9^ 

84.0 

0  40  87.0 

5.5G 

0.7873098 

0.7144340 

0.7169901 

80 

248  35  13.5 

4  44.11 

83.8 

0  40    4.7 

5.58 

0.7878096 

0.7195338 

0.7880611 

1           84 

848  54  10.8 

4  44.94 

83.7 

0  39  48.3 

5.61 

0.7871097 

0.7845718 

0.7870632 

8H 

849  13    7.5 

4  44.37 

83.5 

0  39  19.8 

5.63 

0.7870093 

0.7895336 

0.7319811 

St'pi.    1 

849  38    5.8 

4  44.50 

-83.4 

+0  .38  57.3 

-5.65 

0.7869086 

0.7344037 

0.7367994 

5 

849  51     3  5 

4  44.63 

83.8 

0  38  34.6 

5.67 

0.7868075 

0.7391668 

0.7415083 

9 

850  10    8.3 

4  44.77 

83. 1 

0  38  11.9 

5.69 

0.7867060 

0.7438060 

0.7460755 

13 

850  89     1.6 

4  44.90 

88.9 

0  37  49. 1 

5.71 

0.786604 1 

0.7483094 

0.7505068 

17 

850  48     1 .5 

4  45.03 

88.7 

0  .37  86.3 

5.73 

0.7865019 

0.7586648 

0.7547841 

81 

851     7     1.9 

4  45.16 

-88.6 

+0  37    3.3 

-5.75 

0.7863998 

0.7568631 

0.7589009  : 

85 

851  86    8.8 

4  45.30 

88.4 

0  36  40.3 

5.77 

0.7868968 

0.7608965 

0.7688490 

81) 

851  45    4.3 

4  45.43 

88.3 

0  36  17.8 

5.79 

0.7861988 

0.7647578 

0.7666800 

Oct.     3 

858    4    (>-.3 

4  45. .57 

88.1 

0  35  54.0 

5.81 

0.7860890 

0.7684366 

0.7708055 

7 

858  83    8.8 

4  45.71 

81.9 

0  35  30.8 

5.89 

0.7859848 

0.7719860 

0.7735970 

II 

858  48  1 1 .9 

4  45.84 

-81.7 

+0  35    7.4 

-5.84 

0.7858808 

0.7758180 

0.7767881 

15 

853     1   15.6 

4  45.98 

81.5 

0  34  44.0 

5.86 

0.7857753 

0.7783071 

0.7797743 

19 

853  80  19.8 

4  46.19 

81.4 

0  34  80.6 

5.88 

0.7856701 

0.7811898 

0.7885514   1 

83 

853  39  84.6 

4  46.96 

81.8 

0  33  57.0 

5.90 

0.7855645 

0.7838605 

0.7851168 

'           87 

853  58  89.9 

4  46.40 

81.0 

0  33  33.4 

5.99 

0.7854585 

0.7863178 

0.7874647 

1          31 

854  17  35.7 

4  46.53 

-80.8 

+0  33     9.7 

-5.94 

0.7853581 

0.7885568 

0.7895917 

1  Nov.    4 

854  36  48. 1 

4  46.67 

80.6 

0  38  45.9 

5.95 

0.7858454 

0.7905708 

0.7914989 

8 

854  55  49. 1 

4  46.81 

80.4 

0  38  88.0 

5.97 

0.7851384 

0.7983577 

0.7931647 

18 

855  14  56.7 

4  46.96 

80.8 

0  31  58.1 

5.99 

0.7850310 

0.7939140 

0.794605;) 

16 

1 

255  34    4.8 

4  47.10 

80.0 

0  31  34.1 

6.01 

0.7849838 

0.7958386 

0.7958140 

80 

855  53  13.5 

4  47.94 

-19.8 

+0  31   10.0 

-6.03 

0.7848158 

0.7963311 

0.7967897 

84 

856  18  88.7 

4  47.39 

19.6 

0  30  45.9 

6.04 

0.7847067 

0.7971894 

0.7975301 

88 

856  31  38.6 

4  47.53 

19.4 

0  30  81.7 

6.06 

0.7845981 

0.7978114 

0.7980330 

Dec.    8 

856  50  43.0 

4  47.67 

19.8 

0  89  57.4 

6.08 

0.7844891 

0.7981947 

0.7988960 

6 

857    9  53.9 

4  47.89 

19.0 

0  89  33. 1 

6.09 

0.7843797 

0.7983370 

0.7983175 

10 

857  89    5.5 

4  47.96 

-18.7 

+0  89    8.6 

-6.11 

0.7848701 

0.7988378 

0.7980980 

14 

857  48  17.6 

4  48.10 

18.5 

0  88  44.8 

6.13 

0.7841601 

0.7978988 

0.7976385 

18 

858    7  30.3 

4  48.95 

18.3 

0  88  19.6 

6.14 

0.7840498 

0.7973189 

0.7969397 

88 

858  86  43.6 

4  48.39 

18.1 

0  87  55.0 

6.16 

0.7839394 

(J.7965006 

0.7960017 

86 

858  45  57.5 

4  48.54 

17.9 

0  87  30.3 

6.18 

0.72.38885 

0.7954489 

0.7948840 

'          30 

859    5  18.0 

4  48.69 

-17.6 

+0  87    5.6 

•      -6.19 
-6.91 

0.7837174 

0.7941450 
0.7986070 

0.7934059 

!          34 

259  84  87.0 

4  48.84 

-17.4 

+0  86  40.8 

0.7236060 

t 
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SATURN. 

GREENWICH  MEAN  NOON 

* 

• 

Date. 

Heliocentric 

LoDf^itude, 

Mean  Eqninox 

of  Date. 

Daily 
Motion. 

Seduction 

to 

Orbit. 

Ueliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O         t          II 

/      II 

1      II 

O          /          II 

II 

Jan.    1 

122  16  16.7 

9  12.55 

+0  32. 1 

+0  24  50.7 

+5.68 

0.9585058 

0.9129297 

0.9122413 

5 

122  25    6.9 

9  19.53 

0  32.5 

0  25  13.4 

5.68 

0.9585350 

0.91161.39 

0.91 10491 

9 

122  33  57.0 

9  19.51 

0  33.0 

0  25  .36. 1 

5.68 

0.9585644 

0.9105480 

0.9101120 

13 

122  42  47.0 

2  19.49 

0  .33.5 

0  25  58.8 

5.67 

0.9585940 

0.9097419 

0.9094389 

17 

122  51  36.9 

9  19.47 

0  34.0 

0  26  21.5 

5.67 

0.9586236 

0.9092032 

0.9090355 

21 

123    0  26.8 

9  19.45 

+0  34.4 

+0  26  44.2 

+5.67 

0.9586534 

0.9089357 

0.9089043 

25 

123    9  16.6 

9  19.44 

0  34.9 

0  27    6.8 

5.66 

0.9586834 

0.9089409 

0.9090452 

39 

123  18    6.3 

9  19.49 

0  35.4 

0  27  29.5 

5.66 

0.9587134 

0.9092170 

O.JM)94562 

Feb.   2 

123  26  55.9 

9  19.40 

0  35.9 

0  27  52.1 

5.66 

0.9587436 

0.9097620 

0.9101.341 

6 

123  35  45.5 

9  19.38 

0  36.4 

0  28  14.7 

5.65 

0.9587739 

0.9105717 

0.9110741 

10 

123  44  35.0 

9  19.36 

•1-  0  .36.8 

+0  28  37.3 

+5.65 

0.9588044 

0.9116402 

0.9122690 

14 

123  53  24.4 

9  19.34 

0  37.3 

0  28  59.9 

5.64 

0.9588349 

0.9129589 

0.9137087 

18 

124    2  13.7 

9  19.39 

0  37.8 

0  29  22.5 

5.64 

0.9.588656 

0.9145166 

0.915.3807 

22 

124  11     3.0 

9  19.30 

0  38.2 

0  29  45.0 

5.64 

0.9588964 

0.9162993 

0.9172704 

26 

124  19  52.2 

9  19.96 

0  38.7 

0  30    7.6 

5.63 

0.9589273 

0.9182923 

0.9193632 

Mar.   1 

124  28  41.3 

9  19.96 

+0  39. 1 

+0  30  30.1 

+5.63 

0.9589584 

0.9204809 

0.9216435 

5 

124  37  30.3 

9  19.94 

0  39.5 

0  30  52.6 

5.62 

0.9589896 

0.9228491 

0.9240958 

9 

124  46  19.2 

9  19.99* 

0  40.0 

0  31   15.1 

5.69 

0.9590209 

0.9253813 

0.9267035 

13 

124  55    8.1 

9  19.91 

0  40.5 

0  31  37.6 

5.69 

0.9590523 

0.9280602 

0.9294491 

17 

125    3  56.9 

9  19.19 

*     0  40.9 

0  32    0.0 

5.61 

0.9590839 

0.9308676 

0.9323133 

21 

125  12  45.6 

9  19.17 

+0  41.4 

+0  32  22.5 

+5.61 

0.9591155 

0.9337840 

0.9,352773 

25 

125  21  34.2 

9  19.15 

0  41.8 

0  32  44.0 

5.61 

0.9591473 

0.9367912 

0.938:^234 

29 

125  30  22.8 

9  19.13 

0  42.3 

0  33    7.3 

5.60 

0.9591793 

0.9398719 

0.:)4 14347 

Apr.   2 

125  39  11.2 

9  19.11 

0  42.7 

0  33  29.7 

5.60 

0.9592113 

0.9430098 

0.9445954 

6 

125  47  59.6 

9  19.00 

0  43.2 

0  33  52. 1 

5.59 

0.9592435 

0.9461893 

0.9477895 

10 

125  56  47.9 

9  19.07 

+0  43.6 

+0  34  14.5 

+5.59 

0.9.592758 

0.9493941 

0.9510010 

U 

126    5  36.2 

9  19.05 

0  44.1 

0  34  36.8 

5.59 

0.9593082 

0.9526083 

0.9542137 

18 

126  14  24.3 

9  19.03 

0  44.5 

0  34  59. 1 

5.58 

0.9593407 

0.9.558157 

0.9574124 

22 

126  23  12.4 

9  19.01 

0  45.0 

0  35  21.5 

5.58 

0.9593734 

0.95J)0022 

0.9605835 

26 

126  32    0.4 

9  11.09 

0  45.4 

0  35  43.8 

5.57 

0.9594062 

0.9621550 

0.9637152 

30 

126  40  48.3 

9  11.97 

+0  45.9 

+0  36    6.0 

+5.57 

0.9594391 

0.9652627 

0.9667962 

May    4 

126  49  36.2 

9  11  05 

0  46.3 

0  36  28.3 

5.56 

0.9594721 

0.9683144 

0.SJ698I57 

8 

126  58  23.9 

9  11.93 

0  46.7 

0  36  50.6 

5.56 

0.9595053 

0.9712989 

0.9727626 

12 

127    7  11.6 

9  11.90 

0  47.1 

0  37  12.8 

5.55 

0.9595385 

0.9742057 

0.9756268 

16 

127  15  59.1 

9  11.88 

0  47.6 

0  37  35.0 

555 

0.9595719 

0.9770248 

0.9783985 

20 

127  24  46.6 

9  11.86 

+0  48.0 

+0  37  57.2 

+5.54 

0.9590054 

0.9797471 

0.9810695 

24 

127  33  34.0 

9  11.84 

0  48.4 

0  38  19.3 

5.54 

O.!lo96390 

0.9823650 

0.98;56:J29 

28 

127  42  21.4 

9  11.89 

0  48.9 

0  38  41.5 

5.54 

0.9596728 

0.9848725 

0.9860829 

June   1 

127  51     8.6 

2  11.80 

0  49.3 

0  39    3.6 

5.53 

0.9597066 

0.9872633 

0.9884131 

5 

127  59  55.8 

9  11.78 

0  49.7 

0  39  25.7 

5.53 

0.9597406 

0.9895315 

0.9906175 

9 

128    8  42.8 

2  11.76 

+0  50. 1 

+0  .39  47.8 

+5.52 

0.9597747 

0.9916705 

0.9926898 

13 

128  17  29.8 

9  11.74 

0  50.6 

0  40    0.9 

5.52 

0.9598089 

0.9936747 

0.9fl4e246 

17 

128  26  16.7 

9  11.72 

0  51.0 

0  40  32.0 

5.51 

0.9598432 

0.9955391 

0.9964179 

21 

128  35    3.6 

9  11.69 

0  51.4 

0  40  54.0 

5.51 

0.9598777 

0.9972605 

0.9980666 

25 

128  43  50.3 

9  11.67 

0  51.9 

0  41   16.0 

5.50 

0.9599122 

0.9988358 

0.9995680 

29 

128  52  36.9 

9  11.65 

+0  52.3 

•1-0  4 1  38.0 

+5.50 

0.9599469 

1.0002626 

1.0009192 

July  3 

129     1  23.5 

9  11.63 

+0  52.7 

+0  42    0.0 

+5.49 

0.9599817 

1.0015:^75 

1.0021 170 
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SATURN. 

GREENWICH  MEAN  NOON 

e 

Date. 

HelioG6otrio 

Longitude, 

Mean  Equinox 

of  Dut«. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

* 

Daily 
Motion. 

•                • 

Logarithm 

of 

Kadiua 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

O         /          // 

1     ,1 

/      // 

O         /         // 

// 

July    3 

129    1  23.5 

S  1J.63 

+0  52.7 

•K)  42    0.0 

+5.49 

0.9599817 

1.0015375 

1.0021170 

7 

129  10  10.0 

9  11.61 

0  53.2 

0  42  22.0 

5.49 

0.9600166 

1 .0026574 

1.0031583 

11 

129  18  56.4 

9  11.59 

0  53.6 

0  42  43.9 

5.48 

0.9600516 

1.0036193 

1.0040401 

15 

129  27  42.7 

9  11.57 

0  54.0 

0  43    5.8 

5.48 

0.9600867 

1.0044208 

1.0047612 

19 

129  36  29.0 

9  11.54 

0  54.4 

0  43  27.7 

5.47 

0.9001220 

1.00.50613 

1.0053211 

23 

129  45  15.1 

9  11.59 

+0  54.8 

+0  43  49.6 

+5.47 

0.9601574 

1.0055404 

1.0057191 

27 

129  54     1.1 

9  11.50 

0  55.2 

0  44  11.5 

5.46 

0.9601928 

1.0058571 

1.0059545 

31 

130    2  47.1 

9  11.48 

0  55.6 

0  44  33.3 

5.46 

0.9602284 

1.0060109 

1.0060263 

Aug.  4 

130  11  33.0 

9  11.46 

0  56.0 

0  44  55.1 

5.45 

0.9602641 

1 .0060005 

1.0059332 

8 

130  20  18.7 

9  11.43 

0  56.4 

0  45  16.9 

5.44 

0.9602999 

1 .0058246 

1.0056745 

12 

130  29    4.4 

9  11.41 

+0  56.8 

+0  45  38.7 

+5.41 

0.9603358 

1 .0054833 

1.0052510 

16 

130  37  50.0 

9  11.39 

0  57.2 

0  46    0.4 

5.43 

0.9603719 

1.0049778 

1.0046641 

20 

130  46  35.6 

9  11.37 

0  57.6 

0  46  22.2 

5.43 

0.9604080 

1 .0043099 

1.0039153 

24 

130  55  21.0 

9  11.34 

0  58.0 

0  46  43.9 

5.49 

0.9604443 

1.0034805 

1.0030057 

28 

131    4    6.3 

9  11.39 

0  58.4 

0  47    5.6 

5.49 

0.9604807 

1.0024910 

1.0019364 

Sept.  1 

1^1   12  51.6 

9  11.30 

•fO  58.8 

+0  47  27.2 

+5.41 

0.9605171 

1.0013421 

1 .0007083 

5 

131  21  36.7 

9  11.98 

0  59.2 

0  47  48.9 

5.41 

0.96055.37 

1 .0000354 

0.9993235 

9 

131  30  21.8 

9  11.96 

0  59.6 

0  48  10.5 

5.40 

0.9605904 

0.9985731 

0.9977847 

13 

131  39    6.8 

9  11.93 

1     0.0 

0  48  32. 1 

5.40 

0.9606273 

0.9960588 

0.9960960 

17 

131  47  51.7 

9  11.91 

1     0.4 

0  48  53.7 

5.39 

0.9606642 

0.9951967 

0.9942615 

21 

131  56  36.5 

9  11.19 

+1     0.8 

+0  49  15.2 

+5.39 

0.9607012 

0.9932910 

0.9922856 

25 

132    5  21.2 

9  11.17 

1     1.2 

0  49  36.8 

5.38 

0.9607384 

0.9912459 

0.9901720 

29 

132  14    5.8 

9  11.15 

1     1.6 

0  49  58.3 

5.38 

0.9607756 

0.9890650 

0.9879253 

Ocr.    3 

132  22  50.4 

9  11.19 

1     2.0 

0  50  19.8 

5.37 

0.9608130 

0.9867537 

0.9855507 

7 

132  31  34.8 

9  11.10 

1    2.4 

0  50  41.2 

5.36 

0.9608505 

0.9843174 

0.9830547 

11 

132  40  19.2 

9  11.08 

+  1     2.7 

+0  51     2.7 

+5.36 

0.9608880 

0.9817638 

0.9804458 

15 

132  49    3.4 

9  11.05 

1     3.1 

0  51  24.1 

5.35 

0.9609257 

0.9791018 

0.9777326 

19 

1.32  57  47.6 

9  11.03 

1     3.5 

0  51  45.5 

5.34 

0.9609635 

0.9763395 

0.9749235 

23 

133    6  31.6 

9  11.01 

1     3.8 

0  52    6.8 

5.34 

0.9610014 

0.9734856 

0.9720268 

27 

133  15  15.6 

9  10.98 

1     4.2 

0  52  28.2 

5.33 

0.9610394 

0.9705484 

0.9690518 

31 

1 33  23  59.5 

9  10.96 

+  1     4.6 

+0  52  49.5 

+5.33 

0.9610776 

0.9675385 

0.9660097 

Nov.  4 

133  32  43.3 

9  10.93 

1     4.9 

0  53  10.8 

5.39 

0.9611157 

0.9644672 

0.9629124 

8 

13341  27.0 

9  10.91 

1     5.3 

0  53  32.0 

5.31 

0.9611541 

0.9613473 

0.9597737 

12 

133  50  10.6 

9  10.89 

1     5.7 

0  53  53.3 

5.31 

0.9611925 

0.9581934 

0.9566082 

16 

133  58  54.1 

9  10.86 

1     6.1 

0  54  14.5 

5.30 

0.9612311 

0.9550197 

0.9534296 

20 

134    7  37.5 

9  10.84 

+1     6.4 

+0  54  35.7 

+5.30 

0.9612697 

0.9518399 

0.9502523 

24 

134  16  20.8 

9  10.89 

1     6.8 

0  54  56.9 

5.99 

0.9613085 

0.9486689 

0.9470914 

28 

134  25    4.0 

9  10.79 

1     7.2 

0  55  18.0 

5.98 

0.9613473 

0.9455221 

0.9439633 

Dec.   2 

134  33  47.2 

9  10.77 

1    7.5 

0  55  39. 1 

5.98 

0.9613863 

0.9424173 

0.9408862 

6 

134  42  30.2 

9  10.75 

1     7.9 

0  56    0.2 

5.97 

0.9614254 

0.9393724 

0.9378784 

10 

134  51   13.1 

9  10.79 

+  1     8.3 

+0  56  21.3 

+5.97 

0.9614645 

0.9364064 

0.9349586 

14 

134  59  56.0 

9  10.70 

1     8.6 

0  56  42.4 

5.96 

0.9615038 

0.9335374 

0.9321451 

18 

135    8  38.8 

9  10.68 

1     9.0 

0  57    3.4 

5.95 

0.9615432 

0.9307836 

0.9294549 

22 

135  17  21.4 

9  10.65 

1     9.3 

0  57  24.4 

5.95 

0.9615827 

0.9281614 

0.9269052 

26 

135  26    4.0 

9  10.63 

1     9.7 

0  57  45.3 

5.94 

0.9616223 

0.9256887 

0.9245141 

.30 

135  34  46.4 

9  10.60 

+1  10.0 

+0  58    6.3 

+5.93 

0.9616620 

0.9233836 

0.9222995 

34 

135  43  28.8 

9  10.58 

+1  10.4 

+0  58  27.2 

+5.99 

0.9617018 

0.9212638 
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UKAJNUS. 

GREENWICH  MEAN  NOON 

• 

i 

Date. 
Jan.     1 

Hellocentrio 

Longitude, 

Mean  Equinox 

of  Date. 

DaUy 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm 
from  I 

At  Date. 
1.2660128 

of  Distance 

!arth— 

At  Interme- 
diate Dat«. 

O          1         II 

194    0  33.7 

46.98 

// 
-8.2 

O         1          II 

+0  39  57.3 

II 
-0.39 

1 .2640080 

1 .26439(>4 

9 

194    6  44.0 

46.96 

8.2 

0  39  54.8 

0.33 

1 .2640224 

l.2627(»88 

1.2611376 

17 

194  12  54.2 

46.98 

8.2 

0  39  52.2 

0.39 

I.2ti403ri9 

1.2595113 

1.2.578J)91 

25 

194  19    4.4 

46.97 

8.2 

0  39  49.7 

0.39 

l.2<>40.^M 

1.2.563088 

l.2.'>47485 

Feb.    2 

194  25  14.6 

46.27 

8.3 

0  39  47.1 

0.39 

1.2640661 

1 .2532260 

1.2517493 

10 

194  31  24.7 

46.97 

-8.3 

+0  39  44.6 

-0.39 

1 .2640807 

1 .2503267 

1.2489667    \ 

18 

194  37  34.9 

46.96 

8.3 

0  39  42.0 

0.39 

1 .2640954 

1 .2476774 

1.2464663 

26 

194  43  44.9 

46.96 

8.3 

0  39  39.4 

0.39 

1.2641 101 

1 .2453396 

1.244.3034    ■ 

Mar.   5 

194  49  55.0 

46.96 

8.3 

0  39  36.8 

0.39 

1.2641244 

1 .2433636 

1 .2425259 

13 

194  56    5.0 

46.95 

8.3 

0  39  34.2 

0.39 

1.2641397 

1.2417958 

1.2411777    ; 

21 

195    2  15.0 

46.95 

-8.4 

+0  39  31.6 

-0.33 

I.264I54() 

1 .2406752 

1 .2402fl04 

29 

195    8  25.0 

46.94 

8.4 

0  39  29.0 

0.33 

1.2641695 

1 .2400252 

1.2398804 

Apr.   6 

195  14  34.9 

46.94 

8.4 

0  39  26,4 

0.33 

1.2<{4I845 

1 .2398569 

1.2.399.553 

14 

195  20  44.9 

46.94 

8.4 

0  39  23.8 

0.3:1 

1.2641995 

1.2401749 

1.2405133    ; 

22 

195  26  54.7 

46.93 

8.4 

0  39  21.1 

0.33 

1.2642145 

1 .2409680 

1.2415355 

30 

195  33    4.6 

46.93 

-8.4 

+0  39  18.5 

-0.33 

1.2642296 

1.2422115 

1.2429927 

May    8 

195  39  14.4 

46.93 

8.4 

0  39  15.9 

0.33 

1.2642448 

1 .24:^8743 

1.2448514    ' 

16 

195  45  24.2 

46.99 

8.5 

0  39  13.2 

0.33 

1 .2642600 

1.2459175 

1 .2470658 

24 

195  51  34.0 

46.99 

8.5 

0  39  10.5 

0.33 

1 .2642752 

1 .2482904 

1.2495834 

June    1 

195  57  43.7 

46.91 

8.5 

0  39    7.9 

0.33 

1 .2642f)05 

1 .2509387 

1.2523493 

9 

196    3  53.4 

46.91 

-8.G 

+0  39    5.2 

-0.34 

1.2643059 

1.2,538084 

1.2553079    1 

17 

196  10    3.1 

46.91 

8.5 

0  39    2.5 

0.34 

1.2643213 

1.2568399 

l.25839(>8 

25 

196  16  12.7 

46.90 

8.5 

0  38  59.8 

0.34 

1 .2643367 

1.2599713 

1.2615566 

July   3 

196  22  22.4 

46.90 

8.5 

0  38  57. 1 

0.34 

1.2643522 

1.2631462 

1 .2647328 

JI 

196  28  31.9 

46.90 

8.6 

0  38  54.4 

0.34 

1 .2643677 

1 .2663092 

1 .2678684 

19 

196  34  41.5 

46.19 

-8.6 

+0  38  51.7 

-0.34 

1 .2643833 

1 .2694037 

1 .2709089 

27 

196  40  51.0 

46.19 

8.6 

0  38  49.0 

0.34 

1.2643990 

1 .2723788 

1.2738078 

Aug.  4 

196  47    0.5 

46.18 

8.6 

0  38  46.2 

0.34 

1.2644146 

1.2751904 

1.2765207    1 

12 

196  53  10.0 

46.18 

8.6 

0  38  43.5 

0.34 

1.2644304 

1 .2777937 

1.2790044    ; 

20 

196  59  19.4 

46.18 

8.6 

0  38  40.8 

0.34 

1.2644461 

1.2801484 

1.2812220 

28 

197    5  28.8 

46.17 

-8.6 

+0  38  38.0 

-0.34 

1.2644620 

1.2822221 

1.2831446   ; 

Sept.  5 

197  11  38.2 

46.17 

8.7 

0  38  35.3 

0.35 

1.2644778 

1 .28.19860 

1.2847424 

13 

197  17  47.5 

46.16 

8.7 

0  38  32.5 

0.35 

1.2644938 

1.2854112 

1.2859904    ' 

21 

197  23  56.8 

46.16 

8.7 

0  38  29.7 

O.a'i 

1 .264.5097 

1.2864780 

1 .2868724 

29 

197  30    6.1 

46.16 

8.7 

0  38  2(i.9 

0.35 

1 .2645257 

1.2871721 

1 .28737,55 

Oct.    7 

197  36  15.3 

46.15 

-8.7 

+0  38  24.2 

-0.35 

1.2645418 

1 .2874807 

1.2874873 

15 

197  42  24.5 

46.15 

8.7 

0  38  21.4 

0.35 

1.2645579 

1.2873954 

1 .2872053 

2;^ 

197  48  33.7 

46.14 

8.7 

0  38  18.6 

0.35 

1.2645740 

1.2869176 

1.286532*» 

31 

197  54  42.8 

46.14 

8.7 

0  38  15.7 

0.35 

1.2645903 

1.2860514 

1 .2854743 

Nov.   8 

198    0  51.9 

46.13 

8.8 

0  38  12.9 

0.35 

1.2646065 

1 .2848035 

1.2840413 

16 

198    7     1.0 

46.13 

-8.8 

+0  36  10.1 

-0.35 

1 .2646228 

1.2831905 

1.2822544    | 

24 

198  13  10.0 

46.13 

8.8 

0  38    7.3 

0.35 

1.2646392 

1.2812359 

1.2801381    ' 

Dec.    2 

198  19  19.0 

46.19 

8.8 

0  38    4.4 

0.35 

1 .2646556 

1 .2789649 

1 .2777204 

10 

198  25  27.9 

46.19 

8.8 

0  38     1.6 

0.36 

1.2646721 

1.2764100 

1 .2750395 

18 

198  31  36.9 

46.11 

8.8 

0  37  58.8 

0.36 

1.2646886 

1.2736145 

1.2721405 

26 

198  37  45.8 

46.11 

-8.8 

+0  37  55.9 

-0.36 

1.2647051 

I.27062:i6 

1 .2690697 

34 

198  43  54.6 

46.11 

-8.8 

+0  37  5:^.0 

-0.36 

1.2647217 

1 .2674862 

, 
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NEPTUNE. 

GREENWICH  MEAN  NOON 

l>at4. 

Heliocentric 

I/On^itude, 

Mean  Equinox 

of  Date. 

O         /          // 

Daily 
Motion. 

Kedaotion 

to 

Orbit 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Lo<;urithm 

of 

KiMlius 

Vector. 

Logarithm  of  Distance 
from  Enrth — 

At  Date. 

At  Interme* 
dlAteDate. 

// 

O         /          // 

/• 

Jan.     1 

r>8  55     II 

33.00 

-29.8 

-1  41  93.2 

40.99 

1.4744966 

1.4637789 

1.4645121 

9 

58  57  57.0 

9Q.00 

29.8 

1  41  21.5 

0.99 

1.4744972 

1.4652941 

1.4661213 

17 

59    0  53.0 

93.00 

29.9 

1  41   19.8 

0.33 

1.4744979 

1 .4669883 

1 .4678902 

25 

59    3  49.0 

33  00 

30.0 

1  41   18.1 

0.93 

1.4744985 

1.4688221 

1 .4697790 

Feh.    2 

59    6  44.9 

33  00 

30.0 

1  41   16.3 

0.33 

1.4744992 

1.4707.561 

1.4717489 

10 

59    9  40.9 

93.00 

-30. 1 

1  41   14.6 

+0.33 

1.4744999 

1.4727520 

1 .4737604 

F8 

59  12  36.8 

99.00 

30.2 

1  41   12.8 

0.33 

1 .4745006 

1.4747688 

1.4757718 

26 

59  15  32.8 

93.00 

30.3 

1  41   II. 1 

0.93 

1.4745013 

1.4767652 

1.4777445 

Mar.    5 

59  18  28.8 

91.99 

30.3 

1  41     9.3 

0.39 

1 .4745020 

1.4787055 

1.4796437 

13 

59  21  24.7 

91.99 

30.4 

1  41     7.6 

0.93 

1.4745028 

1.4805551 

1.4814352 

21 

59  24  20  7 

91.99 

-30.4 

-1  41     5.8 

+0.33 

1.4745035 

1 .4822807 

1 .4830877 

29 

59  27  16.6 

91.99 

30.5 

1  41     4.1 

0.93 

1.4745042 

1 .4838535 

1.4845751 

Apr.    6 

59  30  12.6 

31.99 

30.6 

1  41     2.3 

0.93 

1.4745050 

1.4852499 

1.4858750 

14 

59  .33    8.5 

91.99 

30.6 

1  41    0.5 

0.33 

1 .4745057 

1.4864483 

1 .4869670 

22 

59  36    4.5 

31.99 

30.7 

1  40  58.7 

0.33 

1 .4745065 

1.4874299 

1 .4878:^54 

30 

59  39    0.4 

91.99 

-30.8 

-1  40  57.0 

+0.33 

1 .4745073 

1.4881823 

1.4884697 

Ma>'    8 

59  4 1  56.4 

91.99 

30.9 

1  40  55.2 

0.33 

1.474.5081 

1.4886964 

1.4888611 

16 

59  44  52.3 

31.99 

30.9 

1  40  53.4 

G.33 

1.4745089 

1 .4889639 

1.4890043 

24 

59  47  48.3 

91.99 

31.0 

1  40  51.6 

0.23 

1 .4745097 

1 .4889829 

1 .4888998 

June    1 

59  50  44.2 

91.99 

31.1 

1  40  49.8 

0.93 

1.4745105 

1 .4887555 

1.4885501 

9 

59  53  40.2 

91.99 

-31.1 

-1  40  48.0 

+0.23 

1.4745113 

1.4882848 

1 .4879600 

17 

59  56  36.1 

91.99 

31.2 

1  40  46.2 

0.93 

1.4745121 

1 .4875776 

1.4871390 

25 

59  59  32. 1 

91.99 

31.2 

1  40  44.4 

0.9:) 

1.4745130 

1.4866461 

1.4861008 

.hily    3 

60    2  28  0 

31.09 

31.3 

1  40  42.5 

0.93 

1.4745138 

1 .4855050 

1 .4848602 

II 

60    5  24.0 

91.99 

31.4 

1  40  40.7 

0.83 

1.4745147 

1.4841695 

1 .4834352 

19 

60    8  19.9 

31.99 

-31.5 

-1  40  38.9 

+0.33 

1.4745155 

1 .4826606 

1.4818490 

27 

60  II   15.9 

31.99 

31.5 

1  40  37. 1 

0.33 

1.4745164 

1.4810033 

1.4801264 

1 

Aug.    4 

60  14  11.8 

31.99 

31.6 

1  40  35.2 

0.33 

1.4745173 

1.4792221 

1.4782936 

12 

60  17    7.7 

31.99 

31.6 

1  40  33.4 

0.93 

1.4745182 

1.4773455 

1.4763819 

20 

60  20    3.7 

31.99 

31.7 

1  40  31.5 

0.93 

1.4745192 

1 .4754069 

1 .4744247 

28 

60  22  59.6 

91.99 

-31.8 

-1  40  29.7 

+0.93 

1.4745201 

1 .4734395 

1.4724551 

Sept.  6 

60  25  55.5 

31.99 

31.8 

1  40  27.8 

0.33 

1.4745210 

1.4714769 

1 .4705099 

13 

60  28  51.5 

31.99 

31.9 

1  40  26.0 

0.93 

1.4745220 

1.4695585 

1 .4686275 

21 

60  31  47.4 

91.99 

32.0 

1  40  24. 1 

0.93 

1.4745229 

1.4677212 

1 .4668442 

2t» 

60  34  43.4 

SI. 99 

32.0 

1  40  22.3 

0.93 

1 .4745239 

1.4660010 

1.4651962 

Oct.    7 

60  37  39.3 

91.99 

-32.1 

-1  40  20.4 

+0.93 

1.4745249 

1.4644344 

1 .4637202 

15 

60  40  35.2 

91.99 

32.2 

1  40  18.5 

0.93 

1.47452.58 

1.4630571 

1 .4624494 

23 

60  43  31.1 

31.99 

32.2 

1  40  16.6 

0.33 

1.4745268 

1.4618999 

1.4614121 

31 

60  46  27. 1 

31.99 

32.3 

1  40  14.8 

0.34 

1 .4745278 

1 .4609888 

1.4606331 

Nov.    8 

60  49  23.0 

31.99 

32.3 

1  40  12.9 

0.34 

1 .4745289 

1.4603470 

1.4601333 

16 

60  52  19.0 

21.09 

-32.4 

-1  40  11.0 

+0.94 

1.4745299 

1 .4599925 

1 .4599255 

24 

60  55  14,9 

31.99 

32.5 

1  40    9.1 

0.34 

1.4745309 

1 .4599325 

1.4600142 

Dec.    2 

60  t8  10.8 

3199 

32.5 

1  40    7.2 

0.94 

1 .4745320 

1.4601706 

1.4604012 

10 

61     1     6.8 

31.99 

32.6 

1  40    5.3 

0.94 

1.4745330 

1.4607041 

1.4610779 

18 

61     4    27 

91.99 

32.7 

1  40    3.4 

0.94 

1.4745341 

1.4615199 

1.4620278 

26 

61     6  58.6 

31.99 

-32.7 

-1  40     1.5 

+0.94 

1.4745352 

1 .4625986 

1.4632300 

34 

61     9  54.6 

91.99 

-32.8 

-1  39  59.5 

+0.94 

1 .4745363 

1.4639177 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Redao. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

Trae  Bqainox. 

Redao. 

to 

Mean 

Eq'xof 

Jan.  0. 

z 

Tnie  Bqninoz. 

Redoo. 

to 

Mean 

£q*xof 

Jan.O. 

Noon. 

Midnight. 
+0.1718201 

Noon. 

Noojn. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.  0 

+0.1632047 

+611 

-0.8894711 

-0.8881031 

+218 

-0.3858652 

-0.3852715 

-244 

1 

0.1804225 

0.1890111 

600 

0.8666663 

0.8851609 

226 

0.3846478 

0J)839945 

239 

2 

0.1975855 

0.2061448 

589 

0.8835867 

0.8819440 

2:M 

0.3833111 

0..3825983 

234 

3 

0.2146885 

0.22:^2157 

579 

0.8802327 

0.8784530 

241 

0.3818555 

0.:Ui)  10834 

229 

4 

0.2317258 

0.2402183 

568 

0.8766051 

0.8746889 

248 

0.3802814 

0.3794501 

224 

5 

+0.2486923 

+0.2571474 

+558 

-0.8727048 

-^0.8706526 

+254 

-0.3785891 

-0.3776988 

-219 

6 

0.2655829 

0.2739981 

547 

0.8685326 

0.8663449 

260 

0.3767790 

0.3758299 

214 

7 

0.2823925 

0.2907653 

537 

0.8640896 

0.8617670 

266 

0.3748515 

0.3738440 

209 

8 

0.2991159 

0.3074435 

527 

0.8593771 

0.8569201 

272 

0.3728072 

0.3717415 

204 

9 

0.3157475 

0.3240270 

517 

0.8543961 

0.8518053 

277 

0.3706465 

0.3695228 

199 

10 

+0.3322815 

+0.3405102 

+507 

-0.8491478 

-0.8464238 

+282 

-0.3683700 

-0.3671886 

-194, 

11 

0.:i487125 

0..3568877 

496 

0.8436335 

0.8407773 

286 

0.:}659783 

0.3647396 

189 

12 

0.365035i2 

0.3731543 

486 

0.8378551 

0.8348677 

291 

0.3634721 

0.3621765 

184 

13 

0.3812444 

0.3893047 

476 

0.8318147 

0.8286970 

295 

0.3608524 

0.3595003 

179 

1 

14 

0.3973346 

0.4053334 

465 

0.8255144 

0.8222674 

299 

0.3581200 

0.35671 18 

174' 

15 

+0.4133004 

+0.4212351 

+455 

-0.8189562 

-0.8155810 

+303 

-0.3552758 

-0.3538120 

-169 

16 

0.4291367 

0.4370046 

444 

0.8121422 

0.8086402 

307 

0.3523206 

0.3508017 

164 

17 

0.4448382 

0.4526367 

434 

0.8050751. 

0.8014476 

309 

0.3492555 

0.3476821 

159 

18 

0.4603997 

0.4681263 

423 

0.7977577 

0.7940058 

312 

0.3460817 

0.3444543 

154 

19 

0.4758161 

0.4834685 

413 

0.7901923 

0.7863174 

314 

0.3428003 

0.3411194 

149 

80 

+0.4910820 

+0.4986589 

+403 

-0.782:}815 

-0.7783850 

+316 

-0.3394123 

-0.3376787 

-144 

21 

0.5061959 

0.5136934 

393 

0.7743282 

0.7702116 

318 

0.3359191 

0.3341333 

140 

22 

0.5211507 

0..5285674 

383 

0.7660356 

0.7618005 

320 

0.3323217 

0.3304844 

135 

23 

0.5359428 

0.5432765 

373 

0.757.5067 

0.7531546 

321 

0.3286216 

0.3267.335 

131 

24 

0.5505678 

0.5578164 

363 

0.7487444 

0.7442766 

322 

0.3248201 

0.3228818 

126 

25 

+0.5650216 

+0.5721831 

+353 

-0.7397515 

-0.7351694 

+323 

-0.3209186 

-0.3189306 

-122 

26 

0.5793002 

0.5863726 

343 

0.7309807 

0.7258357 

324 

0.3169181 

0.3148811 

117 

27 

0.5933996 

0.6003808 

333 

0.7210849 

0.7162785 

324 

0.3128198 

0.3107344 

113 

28 

0.6073157 

0.6142038 

324 

0.7114169 

0.7065006 

324 

0.3086250 

0.3064919 

109 

29 

0.6210446 

0.6278377 

314 

0.7016297 

0.6965050 

324 

0.3043352 

0.3021551 

104! 

30 

+0.634.5825 

+0.6412786 

+304 

-0.6914266 

-0.6862940 

+324 

-0.2999517 

-0.2977253 

-  99 

31 

0.6479256 

0.6545228 

295 

0.681 11 04 

0.6758732 

323 

0.2954759 

0.2932037 

95 

Feb.  1 

0.6610700 

0.6675664 

286 

0.6705837 

0.6652424 

322 

0.2909090 

0.2885917 

91 

2 

0.6740118 

0.6804054 

277 

0.6598495 

0.6544056 

321 

0.2862522 

0.2838904 

87 

3 

0.6867470 

0.6930358 

268 

0.6489109 

0.6433660 

320 

0.2815067 

0.2791011 

83 

4 

+0.6992715 

+0.7054535 

+259 

-0.6377711 

-0.6321268 

+318 

-0.2766739 

-0.2742253 

-  79 

5 

0.71 15814 

0.7176546 

250 

0.6264334 

0.6206915 

317 

0.2717554 

0.2692646 

75 

6 

0.7236727 

0.7296351 

241 

0.6149013 

0.6090635 

315 

0.2667528 

0.2642206 

71 

7 

0.7355414 

0.741.3912 

232 

0.6031783 

0.5972464 

313 

0.2616677 

0.2590947 

67 

8 

0.7471839 

0.7529190 

224 

0.5912681 

0.5852439 

311 

0.2565014 

0.2538884 

63 

9 

+0.7585962 

+0.7642148 

+216 

-0.5791742 

-0.5730595 

+309 

-0,2512555 

-0.2486033 

-  S9 

10 

0.7697745 

0.7752747 

208 

0.5669003 

0.6606972 

306 

0.2459316 

0.2432410 

55 

11 

0.7807151 

0.7860951 

200 

0.5344507 

0.5481612 

304 

0.2405316 

0.2378035 

51 

12 

0.7914144 

0.7966726 

192 

0.5418295 

0.5354558 

301 

0.2350571 

0.2322924 

47 

13 

0.8018693 

0.8070041 

184 

0.5^0408 

0.5225851 

298 

0.2295098 

0.2267096 

43 

J4 

+0.8120766 

+0.8170864 

+177 

-0.5160891 

-0.5095536 

+295 

-0.22:^918 

-0.2210569 

-  40 

15] 

+0.8220331 

+0.8269162 

+169 

-0,5029790 

-0.4963659 

+292 

-0.2182049 

-0.2153363 

-  36 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dat& 

• 
1 

X 

Tme  Equinox. 

Redac. 

to 

Mean 

Eq'xof 

Jan.O. 

Y 

Tme  Bqninox. 

Bedao. 

to 

Mean 

Eq'xof 

Jan.O. 

z 

Tme  Eqainox. 

R«da& 
to 

Mean 
Eq'xof 
Jan.O. 

Tfoon.        \     ytldniqht 

JVOOTI. 

Koon. 

Mxdnighi. 

Noon. 

Noon. 

Midnight. 
-0.2153363 

Noim, 

Feb.  J  5 

+0.8220331 

+0.8269162 

+  169 

-0.5029790 

-0.4963659 

+292 

-0.2182049 

-36  1 

16 

0.8317355 

0.8364900 

162 

0.48971.50 

0.4830265 

289 

0.2124511 

0.2095498 

32 

17 

0.8411811 

0.8458068 

155 

0.4763015 

0.4605400 

286 

0.2066323 

0.2036992 

28 

18 

0.8503674 

0.8548626 

148 

0.4627429 

0.4559106 

283 

0.2007504 

0.1977866 

25 

19 

0.8592922 

0.8636559 

141 

0.4490437 

0.4421427 

280 

0.1948075 

0.1918137 

221 

1 

20 

+0.8679535 

+0.8721845 

+  135 

-0.43.52082 

-0.4282409 

+276 

-0.1888052 

-0.1857825 

-19 

2\ 

0.8763490 

0.8804462 

128 

0.4212412 

0.4142096 

273 

0.1827456 

0.1796951 

16 

22 

0.8844764 

0.8884389 

122 

0.4071472 

0.4000539 

269 

0.1766308 

0.1735534 

1^ 

23 

0.8923337 

0.8961607 

115 

0.3929304 

0.3857773 

265 

0.1704627 

0.1673593 

9 

24 

0.8999104 

0.9036099 

109 

0.3785951 

0.3713843 

261 

0.1642432 

0.1611147 

6 

25 

+0.9072318 

+0.9107849 

+  103 

-0..364I455 

-0.3568792 

+257 

-0. 1 579740 

-0.1548214 

-  3 

26 

0.9142690 

0.9176838 

97 

0.3495860 

0.3422663 

253 

0.1516571 

0.1484814 

+  1 

27 

0.9210292 

0.9243048 

91 

0.3349208 

0..3275498 

249 

0.1452944 

ft  0.1420965 

4 

28 

0.9275105 

0.93064()l 

85 

0.3201540 

0.3127338 

244 

0.1388878 

0.1356686 

7 

29 

0.9337114 

0.9367063 

79 

0.3052898 

0.2978225 

240 

0.1324391 

0.1291995 

10 

Mar.  1 

+0.9396305 

+0.9424836 

+  74 

-0.2903325 

-0.2828203 

+235 

-0.1259501 

-0.1226911 

+14 

2 

0.9452657 

0.9479763 

69 

0.2752864 

0.2677315 

231 

0.1194227 

0.1161452 

17 

3 

0.9506153 

0.9531826 

64 

0.2601559 

0.2525603 

226 

0.1128588 

0.109,5637 

20 

4 

0.9556779 

0.958I0M 

59 

0.2449453 

0.2373113 

221 

0.1062602 

0.1029486 

23 

5 

0.9604519 

0.9627302 

54 

0.2296592 

0.2219892 

216 

0.0996290 

0.0963019 

25 

6 

+0.9649357 

+0.9670683 

+  49 

-0.2143021 

-0.2065984 

+211 

-0.0929673 

-0.0896257 

+28 

7 

0.9691277 

0.971 1139 

45 

0.1988787 

0.19114.36 

207 

0.0862770 

0.0829219 

31 

8 

0.9730265 

0.9748656 

40 

0.18339.37 

0.1756296 

202 

0.0795601 

0.076 1  ;)23 

34 

9 

0.9766308 

0.9783222 

36 

0.1678519 

0.1600612 

197 

0.0728184 

0.0694390 

36 

10 

0.0799393 

0.9814825 

32 

0.1522581 

0.1444434 

192 

0.066054 1 

0.0626642 

39 

11 

+0.9829511 

+0.9843457 

+  28 

-0.1366175 

-0.1287814 

+  187 

-0.0592695 

-0.0558703 

+41 

12 

0.98.56655 

0.9869110 

24 

0.1209354 

0.1 130805 

182 

0.0524669 

0.0490595 

44 

13 

0.9880818 

0.9891779 

21 

0.1052169 

0.0973455 

177 

0.04.56483 

0.0422338 

46 

14 

0.9901993 

0.9911459 

17 

0.0-94667 

0.0815813 

172 

0.0.388159 

0.0353953 

49 

15 

0.9920176 

0.9928147 

14 

0.07,36898 

0.0657930 

167 

0.0319718 

0.0285461 

51 

16 

+0.9935368 

+0.9941843 

+  11 

-0.0578915 

-0.0499859 

+  162 

-0.0251182 

-0.0216886 

+53 

17 

0.9947569 

0.9952.548 

8 

0.0420769 

0.0341651 

156 

0.0182.574 

0.0148250 

55 

18 

0.9956779 

0.9960263 

5 

0.0262511 

0.0183355 

151 

0.0113915 

0.0079574 

58 

19 

0.9962999 

0.9964990 

+  2 

-0.0 104 1 89 

-0.0025020 

146 

-0.0045227 

-0.0010880 

60 

20 

0.9966234 

0.9966735 

-  1 

+0.0054148 

+0.0133306 

141 

+0.0023468 

+0.0057811 

62 

21 

+0.9966492 

+0.9965507 

-  4 

+0.0212452 

+0.0291578 

+  1.35 

+0.0092149 

+0.0126479 

+64 

22 

0.9963779 

0.9961311 

6 

0.0370678 

0.0449750 

130 

0.0160798 

0.0195105 

67 

23 

0.9958102 

0.9954154 

8 

0.0528784 

0.0607778 

124 

0.0229396 

0.0263669 

69 

24 

0.9949466 

0.9944042 

10 

0.0686724 

0.0765617 

119 

0.0297921 

0.03321.50 

71 

25 

0.9937879 

0.9930984 

12 

0.0844450 

0.0923220 

113 

0.0366353 

0.0400527 

73 

26 

+0.9923351 

+0.9914987 

-  14 

+0.I00I918 

+0.1080543 

+  108 

+0.0434671 

+0.0468781 

+75 

27 

0.9905888 

0.9896059 

16 

0.1159085 

0.1237543 

102 

0.0502857 

0.0536895 

77 

28 

0.9885497 

0.9874207 

17 

0.1315908 

0.1394179 

96 

0.0570894 

0.0604851 

79 

29 

0.9862187 

0.9849440 

19 

0.1472347 

0.1550410 

90 

0.0638765 

0.0672629 

81 

30 

0.983.5966 

0.9821706 

20 

0.1628360 

0.1706193 

84 

0.0706447 

0.0740210 

83 

31 

+0.980084 1 

+0.9791192 

-  21 

+0.1783903 

+0.1861484 

+  78 

+0.0773921 

+0.0807575 

+85 

32 

f  0.9774821 

+0.9757728 

-  22 

+0.193H930 

+0.2016236 

+  72 

+0.0841171 

+0.0874706 

+87 
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FOR  GRKENWIOH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trne  Equinox. 

Bedac. 

to 

Mean 

Eq'xof 

.Jan.  n. 

Y 

True  Equinox. 

Reduo. 

to 

Mean 

Eq'xof 

Jan.  0 

z 

True  Equinox. 

Bedn«L 

Mean 
Eq'x<^ 
Jan.  0. 

• 

Noon. 
+  87 

JVoofi. 

Midnight. 
+0.9757728 

Xoon. 
-  22 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Apr.  1 

+0.9774821 

+0.1938930 

+0.2016236 

+  73 

+0.0841171 

+0.0874706 

2 

0.9739915 

0.9721383 

23 

0.2093.396 

0.2170405 

66 

0.0908179 

0.0941584 

89 

1 

3 

0.9702132 

0.9682164 

23 

0.2247260 

0.2.323951 

61 

0.0974924 

0.1008191 

91 

4 

0.9661480 

0.9640081 

23 

0.2400477 

0.2476828 

55 

0.1041386 

0.1074506 

92 

5 

0.i)6 17969 

0.9595146 

23 

0.2553001 

0.2628988 

49 

0.1107547 

0.1140509 

94 

6 

+0.9571613 

+0,9547373 

-  24 

+0.2704783 

+0.2780383 

+  43 

+0.1173387 

+0.1206181 

+  96 

7 

0.9522426 

0.9496776 

24 

0.2855779 

0.29:10967 

37 

0.12.38886 

0.1271501 

98 

8 

0.9470423 

0.9443371 

23 

0.300.5940 

0.3080693 

31 

0.1304023 

0.13.36450 

99 

9 

0.9415621 

0.9387176 

23 

0.3155219 

0.3229515 

25 

0.1:^68779 

0.1401008 

101 

10 

0.9358038 

0.9328208 

23 

0.3303573 

0.3377389 

19 

0.1433134 

0.1465156 

103 

11 

+0,9297689 

+0.9266485 

-  22 

+0.3450956 

+0.3524268 

+  13 

+0.1497070 

+0.1528874 

+105 

12 

O.J)234595  j  0.9202027 

21 

0.3597320 

0.3670106 

7 

0.1560566 

0.1592142 

106i 

13 

0.91687Hi   0.9134866 

20 

0..3742620 

0.3814858 

+  1 

0.1623602 

0.1654940 

108! 

14 

0.9100278   0.9065023 

19 

0.3886813 

0..3958480 

-  5 

0.1686157 

0.1717249 

110 

15 

0.9029105 

0.8992524 

18 

0.40298,53 

0.4100927 

11 

0.1748214 

0.1779050 

112 

16 

+0.8955287 

+0.8917395 

-  16 

+0.4171698 

+0.4242159 

-  17 

+0.1809754 

+0.1840325 

+113 

»7 

0.8878852 

0.8839663 

14 

0.4312.307 

0.4382137 

23 

0.1870759 

0.1901057 

115 

i    18 

0.87J)9830 

0.87593.58 

12 

0.4451644 

0.4520824 

29 

0.1931213 

0.1961229 

117 

19 

0.8718250   0.8676508 

10 

0.4589673 

0.4658184 

35 

0.1991100 

0.2020825 

119 

20 

0.8634138 

0.859114 1 

7 

0.4726355 

0.4794178 

40 

0.2050402 

0.2079828 

120 

!      21 

+0.8.547522 

+0.850328(j 

-  4 

+0.4861650 

+0.4928766 

-  46 

+0.2109102 

+0.2138221 

+  1221 

22 

0.8458435 

0.8412974 

-  1 

0.4995522 

0.5061915 

51 

0.2167184 

0.2195989 

124  i 

23 

0.8366906  !  0.8320235 

+  2 

0.5127940 

0.5193594 

57 

0.22246:J4 

0.2253119 

126 

24 

.  0.8272964 

0.8225097 

5 

0..5258872 

0.5323769 

62 

0.2281439 

0.2309595 

128 

25 

0.8IT(>637 

0.8127589 

8 

0.5388283 

0..5452407 

68 

0.2337583 

0.2365403 

130' 

■'           26 

+0.8077954 

+0.8027739 

+  12 

+0.5516139 

+0.5579473 

-  73 

+0.2393051 

+0.2420527 

+131 

27 

0.7976943 

0.7925574 

16 

0.5642405 

0.5704933 

79 

0.2447826 

0.2474951 

133 

28 

0.7873632 

0.7821122 

20 

0.5767050 

0.5828756 

84 

0.2501895 

0.2528662 

134  i 

1     '^ 

0.7768048 

0.7714412 

24 

0.5890043 

0.59.50910 

90 

0.2555246 

0.2581649 

136 

30 

1 

0.7660219 

0.7605472 

28 

0.6011350 

0.6071:^61 

95 

0.2607866 

0.2633897 

138 

Mk>   I 

+0.7550175 

+0.7494333 

+  32 

+0.6130937 

+0.6190075 

-100 

+0.2659740 

+0.2685392 

+  140 

1      *^ 

0.7437949 

0.7381027 

37 

0.6248770 

0.6:W7016 

105 

0.2710852 

0.2736117 

141 

I      3 

0.7323571 

0.7265584 

42 

0.6364810 

0.6422147 

110 

0.2761185 

0.27860.56 

143 

j      4 

0.7207071 

0.7M8035 

47 

0.6479024 

0.65354:J6 

115 

0.2810726 

0.2835196 

144 

5 

0.7088481  '  0.7028413 

52 

0.6591381 

0.6646852 

120 

0.2859462 

0.2d8:{524 

146 

:       6 

+0.6967835  +0.()?H)6753 

+  58 

+0.6701847 

+0.6756359 

-124 

+0.2907379 

+0.2931025 

+147 

7 

0.6845169 

0.6783091 

63 

0.6810386 

0.686:W23 

129 

0.29.54461 

0.2977686 

149 

8 

0.6720520 

0.6(Jr,7464 

69 

0.6916964 

0.6969510 

i:)3 

0.3000694 

0.3023488 

151 

i      ^ 

0.6593925 

0.6529910 

75 

0.7021552 

0.7073090 

i:J7 

0.3046064 

0.3068421 

153 

10 

0.6465424 

0.6400471 

81 

0.71241 17 

0.7174631 

141 

0.30905,58 

0.3112472 

155 

11 

+0.6335057  .  +0.6269:87 

+  87 

+0.7224626 

+0.7274101 

-145 

+0.3134163  +0.3155627 

+157 

12 

0.6202866  1  0.6136100 

94 

0.7323051 

0.7:^71473 

149 

0.3176865   0.3197874 

159 

13 

0.6068893   0.6001252 

101 

0.7419364 

0.7466719 

153 

0.:)2I8652   0.3239199 

161 

14 

0..5933I8I  ;  0.5864687 

108 

0.7513537 

0.7559813 

156 

0.325951 1 

0.3279591 

163 

15 

0.5795775 

0.5726449 

115 

0.7605545 

0.7650729 

159 

0.3-299432 

0..33190:)8 

165 

16 

+0.5656717  +0.5586581 

+  122 

+0.7695363 

+0.77:<9444 

-162 

+0.3338403  |  +0.3357530 

+167 

17 

+0.5516048! +0.5445124 

+  12*) 

+0.7782969 

+0.7825936 

-165 

+0.33764151+0.3395059 

+169  i 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1   Date. 

X 

Tme  Equinox. 

Bedao. 

to 

Mean 

Eq'zof 

Jan.0. 

Y 

Tme  Bqninoz. 

Rodno. 

to 
Mean 
Eq'xof 

jMkO. 

z 

Trae  Bqninoz. 

Redn& 

to 
,  Mean 
Eq'zof 
Jan.O.  ! 
1 

Xoon.             MidnighL 

Noon. 

JtOOA. 

Midniffht. 

2fbon. 

Koon. 

Midnight. 

Noon.  1 

May  17 

+0.5516048 

+0.5445184 

+189 

+0.7788969 

+0.7825936 

-165 

+0.3376415 

+0.3395059 

1 
+169 

18 

0.5373813 

0.5308183 

137 

0.7868348 

0.7910185 

167 

0.3413458 

0.3431614 

171 

19 

0.5830059 

0.5157686 

144 

0.7951464 

0.7998175 

170 

0.3449583 

0.3467187 

173 

80 

0.5084831 

0.5011677 

158 

0.8033317 

0.8071886 

178 

0.3484602 

0.3501770 

175 

81 

0.4938171 

0.4864316 

160 

0.8110880 

0.8149297 

174 

0.3518687 

0.3535354 

176 

88 

•fO.4790119 

+0.4715584 

+168 

+0.8187133 

+0.8884389 

-175 

+0.3551770 

+0.3567938 

+178 

83 

0.4640717 

0.4565583 

176 

0.8861060 

0.8897147 

177 

0.3583842 

0.3599496 

180 

84 

0.4490008 

0.4414176 

185 

0.8338645 

0.8367555 

178 

0.3614896 

0.3630039 

188 

85 

0.4338034 

0.4861584 

193 

0.6401878 

0.8435597 

179 

0.3644985 

0.3659554 

184 

•  86 

0.4184835 

0.4107787 

808 

0.8468785 

0.8501256 

179 

0.3673923 

0.3688033 

186 

87 

+0.4030449 

+0.3958884 

+811 

+0.8533187 

+0.8564516 

-180 

+0.3701882 

+0.3715470 

+188 

88 

0.3874918 

0.3796737 

880 

0.8595840 

0.8625358 

180 

0.3728796 

0.3741858 

190 

89 

0.3718884 

0.3639567 

888 

0.8654868 

0.8683767 

180 

0.3754657 

0.3767189 

198 

30 

0.3560589 

0.3481356 

237 

0.8718055 

0.8739727 

180 

0.3779457 

0.3791457 

194 

31 

0.3401878 

0.3388144 

846 

0.8766783 

0.8793280 

180 

0.3803191 

0.3814655 

196 

.Iniif  1 

+0.3848176 

+0.3161975 

+855 

+0.8819034 

+0.8844886 

-179 

+0.3825852 

+0.3836777 

+  199 

8 

0.3081546 

0.3000895 

864 

0.8868791 

0.8898729 

178 

0.3847432 

0.3857814 

801 

3 

0.8980088 

0.8838950 

873 

0.8916036 

0.8938714 

177 

0.3867984 

0.3877760 

803 

4 

0.8757668 

0.8676186 

888 

0.8960757 

0.8982166 

176 

0.3887388 

0.3896608 

805 

5 

0.8594518 

0.8518651 

898 

0.9008938 

0.9023071 

174 

0.3905680 

0.3914353 

208 

6 

+0.8430609 

+0.8348398 

+301 

+0.9048564 

+0.9061415 

-178 

+0.3928810 

+0.3930987 

+210 

7 

0.8866006 

0.8183458 

310 

0.9079688 

0.9097184 

170 

0.3938886 

0.3946505 

218 

8 

0.8100753 

0.8017899 

319 

0.9114098 

0.9130365 

167 

0.3953845 

0.3960904 

214 

9 

0.1934899 

0.1851764 

389 

0.9145988 

0.9160950 

164 

0.3967688 

0.3974179 

217 

10 

0.1768496 

0.1685105 

338 

0.9175867 

0.9188933 

161 

0.3980393 

0.3986325 

819 

11 

+0.1601595 

+0.1517974 

+347 

+0.9801947 

+0.9814307 

-157 

+0.3991973 

+0.3997339 

+281 

18 

0.1434846 

0.1350480 

356 

0.9886015 

0.9837067 

153 

0.4008480 

0.4007818 

883 

13 

0.1866499 

0.1188493 

365 

0.9847464 

0.9857806 

149 

0.4011732 

0.4015961 

886 

14 

0.1098405 

0.1014844 

374 

0.9866891 

0.9874781 

145 

0.4019907 

0.4083567 

888 

15 

0.0930014 

0.0845784 

383 

0.9888494 

0,9889612 

140 

0.4086943 

0.4030034 

831 

!     16 

+0.0761377 

+0.0676982 

+398 

+0.9896074 

+0.9301880 

-135 

+0.4038840 

+0.4035361 

+833 

17 

0.0598548 

0.0508065 

401 

0.9307031 

0.9311586 

130 

0.4037597 

0.4039548 

836 

18 

0.0483555 

0.0339018 

410 

0.9315365 

0.9318550 

184 

0.4041815 

0.4048597 

838 

19 

0.0854461 

0.0169889 

418 

0.9321079 

0.9388955 

118 

0.4043695 

0.4044509 

841 

80 

+0.0085309 

+0.0000786 

487 

0.9384175 

0.9384743 

111 

0.4045038 

0.404'^  884 

843 

81 

-0.008385:^ 

-0.0168485 

+435 

+0.9384656 

+0.9383916 

-104 

+0.4045844 

+0.4044988 

+246 

88 

0.0858988 

0.0337581 

443 

0.9382S22 

0.9380476 

97 

0.4044315 

0.404.3485 

248 

83 

0.0488036 

0.0506581 

451 

0.9317777 

0.9314486 

89 

0.4048851 

0.4040794 

251 

84 

0.0590971 

0.0675380 

459 

0.9310488 

0.9305767 

81 

0.4039054 

0.4037031 

254 

85 

0.0759741 

0.0844051 

467 

0.9300459 

0.9894501 

73 

0.4034786 

0.4038138 

257 

1     86 

-0.0988301 

-0.1018489 

+475 

+0.9887891 

+0.9880631 

-  65 

+0.4089868 

+0.4086116 

+260 

87 

0.1096608 

0.1180653 

488 

0.9878781 

0.9864161 

56 

0.4088681 

0.4018965 

262' 

88 

0.1864618 

0.1348498 

490 

0.9854951 

0.9845098 

47 

0.4014966 

0.4010687 

265 

89 

0.1438886 

0.1515978 

497 

0.9834588 

0.9883485 

38 

0.4006185 

0.4001883 

868 

,     30 

0.1599568 

0.1683048 

504 

0.9811617 

0.9199163 

89 

0.3996159 

0.3990755 

871 

!     31 

-0.1766415 

-0.1849660 

+511 

+0.9186060  +0.9178311 

-  19 

+0.3985070 

+0.3979105 

+873 

38 

-0.1938780 

-0.8015767 

+518 

+0.9157915  +0.9148873 

-  10 

+0.3978859  !  +0.3966334 

+876 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Equinox. 

Bedao. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

Trae  Eqainoz. 

Redao. 

to 

Mean 

Eq'xof 

Jan.  0 

z 

True  Equinox. 

Bedne. 
to 

Mean 
Eq'xof 
Jan.  0. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Ja\y     1 

-0.1766415 

-0.1849660 

+511 

+0.9186060 

+0.9172311 

-  19 

+0.3985070 

+0.3979105 

+273 

2 

0.1932780 

0.2015767 

518 

0.9157915 

0.9142873 

-  10 

0.3972859 

0.3966334 

276 

3 

0.2098616 

0.2181320 

524 

0.9127185 

0.9110853 

0 

0.3959528 

0.3952444 

879 

4 

0.2263874 

0.2346270 

530 

0.9093875 

0.9076256 

+  10 

0.3945079 

0.3937437 

282 

5 

0.2428503 

0.2510567 

536 

0.9057993 

0.9039090 

21 

0.3929515 

0.3921317 

285 

6 

-0.2592457 

-0.2674166 

+542 

+0.9019547 

+0.8999365 

+  31 

+0.3912841 

+0.3904089 

+288 

7 

0.2755688 

0.2837016 

.547   0.8978547 

0.8957092 

42 

0.3895061 

0.3885757 

290 

8 

0.2918143 

0.2999064 

552   0.8935003 

0.8912281 

53 

0.3876179 

0.3866:^26 

293 

9 

0.3079773 

0.3160262 

557 

0.8888927 

0.8864945 

65 

0.3856198 

0.3845799 

296 

10 

0.3240528 

0.3320561 

562 

0.8840335 

0.8815101 

.77 

0.3835125 

0.3824182 

299 

II 

-0.3400358 

-0.3479912 

+566 

+0.8789243 

+0.8762764 

+  89 

+0.3812967 

+0.:)801484 

+301 

12 

0.3559217   0.3(538268 

570 

0.8735665 

0.8707950 

101 

0.3789731 

0.3777712 

304! 

13 

0,3717059  1  0.3795585 

574 

0.8679619 

0  8650677 

114 

0.3765424 

0.3752872 

306 

14 

0.3873838 

0.3951816 

577 

0.8621125 

0.8590966 

126 

0.3740054 

0.3726972 

309 

15 

0.4029509 

0.4106916 

580 

0.8560202 

0.8528836 

139 

0.3713627 

0.3700021 

311 

16 

-0.4184029 

-0.4260843 

+583 

+0.8496869 

+0.8464307 

+151 

+0.3686154 

+0.3672028 

+314 

17 

0.4337354;  0.4413555 

585 

0.8431148 

0.8397400 

164 

0.3657643 

0.3643002 

316 

18 

0.4489444   0.4565013 

587 

0.8363060 

0,8328137 

177 

0.3628104 

0.3612952 

319 

19 

0.4640260 

0.4715177 

589 

0.8292628 

0.8256540 

190 

0.3597546 

0.3581888 

322 

20 

0.4789762 

0.4864007 

591 

0.8219872 

0.8182629 

203 

0.3565979 

0.3549819 

3*25 

21 

-0.4937910 

-0.5011464 

+592 

+0.8144811 

+0.8106423 

+217 

+0.35334 1 1 

+0.3516754 

+328 

22 

0.5084665 

0.5157508 

593 

0.8067465 

0.8027943 

231 

0.3499851 

0.3482702 

331' 

23 

0.5229988 

0.5302099 

593 

0.7987856 

0.7947211 

244 

0.3465309 

0.3447673 

334 

24 

0.5373839 

0.5445201 

593 

0.7906007  '  0.7864249 

257 

0.3429795 

0.3411676 

3.37 

25 

0.551618:) 

0.5586779 

593 

0.7821936 

0.7779074 

271 

0.3393318 

0.3374720 

339 

2G 

-0.5656984 

-0.5726794 

+592 

+0.7735661  1+0.7691705 

+285 

+0.3355886 

+0.3336814 

+342 

27 

0.5796203 1  0.5865206 

591 

0.7647203 

0.7602163 

299 

0.3317507 

0.3297966 

M4 

28 

0.5933799 

0.6001976 

590 

0.7556584 

0.7510472 

313 

0.3278192 

0.3258187 

347 

29 

0.6069733 

0.6137064 

588 

0.7463827 

0.7416655 

327 

0.3237951 

0.3217487 

349 

30 

0.6203965 

0.6270429 

586 

0.7368956 

0.7320735 

341 

0.3196795 

0.3175876 

r  351 

31 

-0.6336453 

-0.6402030 

+584 

+0.7271993 

+0.7222733 

+355 

+0.3154733 

+0.3133*364 

+3531 

Aug.  1 

0.6467157 

0.6531827 

581 

0.7172959 

0.7122673 

.369 

0.3111773 

0.3089960 

356 

2 

0.6596037 

0.6659781 

578 

0.7071879 

0.7020580 

384 

0.3067926 

0.3045675 

358 

3 

0.6723054 

0.6785851 

575 

0.6968780 

0.6916483 

398 

0.3023205 

0.3000522 

360 

4 

0.6848167 

0.6909996 

571 

0.6863692 

0.6810410 

413 

0.2977623 

0.2954512 

362 

5 

-0.6971334 

-0.7032175 

+567 

+0.6756642 

+0.6702389 

+427 

+0.2931 190 

+0.2907658 

+365 

6 

0.7092516 

0.7152350 

562 

0.6647657 

0.6592451 

441 

0.2883919 

0.2859973 

367 

7 

0.7211674 

0.7270483 

557 

0.6536772 

0.6480629 

455 

0.2835823 

0.2811470 

369 

8 

0.7328774 

0.7386540 

552 

0.6424022  1  0.6366959 

469 

0.2786916 

0.2762163 

371 

9 

0.7443779   0.7500483 

1 

547 

0.6309441 

0.6251475 

483 

0.2737213 

0.2712068 

374 

! 

10 

-0.7556651  -0.7612277 

+541 

+0.6193063 

+0.6134211 

+407 

+0.2686731 

+0.2661201 

+376 

II 

0.7667357 

0.7721888 

535 

0.6074921   0.6015201 

511 

0.2635483 

0.2609577 

378 

12 

0.7775865 

0.7829285 

528 

0.5955052 

0.5894484 

524 

0.2583484 

0.2557209 

:)80 

13 

0.7882143 

0.7934437 

521 

0.5833495 

0.5772096 

538 

0.2530750 

0.2504113 

382 

14 

0.7986162 

0.80.37317 

514 

0.5710280 

0.5648074 

551 

0.2477297 

0.2450306 

384 

15 

-0.8087895 

-0.81.37894 

+506 

+0.5.585459  |  +0.5522452 

+565  j +0.2423141 

+0.2395805 

+386 

16  -0.8187314 

-0.8236148 

+498 

+0.5459052  +0.5395268 

+5781+0.2368298 

+0.2340625 

+388 
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1                                                                                                                <t 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Data. 

X 

Tme  Equinox. 

Bedao. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

Trae  Equinox. 

Beduo. 

to 

Mean 

Eq'xof 

Jan.O. 

Noon, 

z 

True  Eqainox 

Redoo. 

to 

Mean 

Eq'xof: 

Jan.O. 

Jfoon. 

Midnight, 

Noon. 

Noon. 

Midnight. 

Noon. 

Midnight 

Noon. 

Aag.  16 

-0.8187314 

-0.8236148 

-M98 

+0.5459052 

+0.5395268 

+578 

+0.2368298 

+0.2:)40625 

+388 

17 

0.8284391 

0.8332042 

490 

0.5331101 

0.526655!) 

.591 

0.2312785 

0.2284783 

:390 

18 

0.8379100 

0.8425560 

481 

0.5201644 

0.5136362 

604 

0.2256618 

0.2228294 

391; 

19 

0.8471420 

0.8516676 

472 

0.5070717 

0.5004713 

617 

0.2199812 

0.2171174 

393! 

20 

0.8561326 

0.8605364 

462 

0.4938353 

0.4871644 

630 

0.2142382 

0.2113439 

394  1 

21 

-0.8648791 

-0.8691601 

+452 

+0.4804588 

+0.4737191 

+643 

+0.2084346 

+0.2055105 

+396 

22 

0.8733793 

0.8775364 

442 

0.4669456 

0.4601389 

655 

0.2025717 

0.1996186 

397' 

1 

23 

0.8816309 

0.8856627 

432 

0.4532993 

0.4464274 

668 

0.1966511 

0.19.36698 

398 

24 

0.8896314 

0.8935366 

421 

0.4395234 

0.432.5881 

680 

0.1906744 

0.1876656 

399 

25 

0.8973782 

0.9011557 

410 

0.4256215 

0.4186245 

692 

0.1846432 

0.1816077 

401  1 

26 

-0.9048690 

-0.9085176 

+399 

+0.4115972 

+0.4045403 

+703 

+0.1785.591 

+0.1754977 

+402' 

1 

27 

0.9121014 

0.9156199 

388 

0.3974540 

0.3903389 

715 

0.17242:^6 

o.i69:mo 

403 

28 

0.9190730 

0.9224602 

376 

0.3831953 

0.3760239 

726 

0.1(562:^80 

0.1631271 

404 

29 

0.9257813 

0.9290358 

364 

0.3688251 

0.3615995 

737 

0.1600041 

0.1568697 

405 

30 

0.93222:^6 

0.9353443 

351 

0.3543474 

0.3470695 

748 

0. 15372:^7 

0.1505667 

406 

31 

-0.9:i83976 

-0.9413834 

+339 

+0.3397662 

+0.3324380 

+759 

+0.147:J986 

+0.1442199 

+407 

Sept.  1 

0.9443013 

0.9471510 

326 

0.3250854 

0.3177091 

769 

0.1410305 

0.1378310 

408 

2 

0.9499322 

0.9526446 

313 

0.3103095 

0.3028873 

780 

0.1346212 

0.1314018 

409 

3 

0.9552880 

0.9578620 

299 

0.2954430 

0.287977 1 

790 

0.1281725 

0.1249340 

410 

4 

0.9603666 

0.9628014 

286 

0.2804901 

0.2729827 

799 

0.1216862 

0.1184296 

411 

5 

-0.9651662 

-0.9674609 

+272 

+0.2654553 

+0.2579086 

+809 

+0.1151642 

+0.1118905 

+411 

6 

0.9696851 

0.9718389 

258 

0.2503431 

0.2427594 

819 

0.1086084 

0.1053187 

412 

7 

0.9739218 

0.9759339 

243 

0.2351581 

0.2275398 

828 

0.1020211 

0.0987163 

412 

8 

0.9778747 

0.9797445 

229 

0.2199051 

0.2122546 

837 

0.0954042 

0.0920853 

412. 

9 

0.9815425 

0.9832693 

214 

0.2045888 

0.1969085 

845 

0.0887597 

0.0854277 

413' 

1 

10 

-0.9849242 

-0.986.5075 

+199 

+0.1892140 

+0.1815061 

+853 

+0.0820895 

+0.07874.55 

+413 

11 

09880188 

0  9894582 

183 

0.1737852 

0.1660521 

8*il 

0.07.5.3957 

0.0720407 

413' 

12 

0.9908253 

0.9921203 

168 

0.1583071 

0.1505511 

869 

0,0688804 

0.06531.54 

413 

13 

0.9933428 

0.9944931 

152 

0.1427845 

0.1350080 

87(> 

0.0619457 

0.0585717 

413 

14 

0.9955707 

0.9965760 

136 

0.1272220 

0.1194272 

883 

0.0551936 

0.0518116 

413 

15 

-0.9975087 

-0.9983690 

+120 

+0.1116239 

+0.10:W129 

+890 

4o  0484260 

+0.0450370 

+412I 

16 

0.9991.566 

0.9998717 

104 

0.0959945 

0.0881695 

897 

0.0416448 

0.0382498 

412 

17 

1.0005139 

1.0010836 

87 

0.0803383 

0.0725015 

903 

0.0348520 

0.0314519 

412 

18 

1.0015803 

1 .0020042 

70 

0.0646596 

0.0568132 

909 

0.0280495 

0.02464.53 

411 

19 

1.0023553 

1.0026334 

53 

0.0489629 

0.0411091 

915 

0.0212393 

0.0178319 

410 

20 

-1.0028386 

-1.0029707 

+  36 

+0.0332524 

+0.02.53933 

+921 

+0.01442:J2 

+0.01101.36 

+409 

21 

1 .0030298 

1.0030158 

19 

0.0175323 

+0.0096699 

926 

0.0076031 

+0.0041921 

408 

1 

22 

1.0029286 

1.0027683 

+  2 

+0.0018067 

-0.0060569 

931 

+0.0007807 

-0.0026:J07 

407' 

23 

1.0025347 

1 .0022279 

-  16 

-0.0139202 

0.0217827 

936 

-0.0060420 

0.00945J9 

406 

24 

1.0018478 

1.0013944 

33 

0.0296438 

0.0375030 

941 

0.0128632 

0.0162726 

405 

25 

-1.0008675 

-1.0002674 

-  51 

-0.0453596 

-0.0532133 

+945 

-0.0196809 

-0.0230878 

+403 

26 

0.9i)95938 

0.9988469 

69 

0.0610632 

0.0689092 

949 

0.0264931 

0.0298966 

402' 

27 

0.9980266 

0.9971328 

87 

0.0767504 

0.0845866 

953 

0.0:W298I 

0.0:i66972 

400 

1 

28 

0.9961655 

0.9951247 

105 

0.0924169 

0.1002410 

956 

0.0400940 

0.04:M878 

398 

29 

0.9940103 

0.9928224 

123 

0.1080580 

0.1158(i74 

959 

0.0468788 

0.0502663 

396 

30 

-0.9915609 

-0.9902260 

-141 

-0.1236685 

-0.1314606 

+962 

-0.0536504 

-0.0570305 

+394 

31 

-0.9888176 

-0.9873359 

-160 

-0.1392433 

-0.1470158 

+964 

-0.0604066 

-0.0637783 

+392 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

Date. 

X 

True  Squinox. 

Bedoo. 

to 

Mean 

Eq'xof 

Jan.  0. 

Noon. 

Y 

Trne  Eqninox. 

Bedaa 

to 

Mean 

Bq'xof 

Jan.O 

z 

Tme  Equinox. 

BadncL 
to 

Mean 
Bq'xof 
Jan.  0. 

Ifoon. 

Midnight. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon, 

Juljr  1 

-0.1766415 

-0.1849660 

+511 

+0.9186060 

+0.9172311 

-  19 

+0.3985070 

+0.3979105 

+273 

2 

0.1932780 

0.2015767 

518 

0.9157915 

0.9142873 

-  10 

0.3972859 

0.3966334 

276 

3 

0.2098616 

0.2181320 

524 

0.9127185 

0.91 10853 

0 

0.3959528 

0.3952444 

279: 

4 

0.2263874 

0.2346270 

530 

0.9093875 

0.9076256 

+  10 

0.3945079 

0.3937437 

282 

5 

0.2428503 

0.2510567 

536 

0.9057993 

0.9039090 

21 

0.3929515 

0.3921317 

285 

6 

-0.2592457 

-0.2674166 

+542 

+0.9019547 

+0.6999365 

+  31 

+0.3912841 

+0.3904089 

+288 

7 

0.2755688 

0.2837016 

547   0.8978547 

0.8957092 

42 

0.3895061 

0.3885757 

290 

8 

0.2918143 

0.2999064 

552   0.89.35003 

0.8912281 

53 

0.3876179 

0.3866326 

293 

9 

0.3079773 

0.3160262 

557 

0.8888927 

0.8864945 

65 

0.3856198 

0.3845799 

296 

10 

0.3240528 

0.3320561 

562 

0.8840335 

0.8815101 

.77 

0.3835125 

0.3824182 

299 

11 

-0.3400358 

-0.3479912 

+566 

+0.8789243 

+0.8762764 

+  89 

+0.3812967 

+0.3801484 

+301 

12 

0.3559217   0.3(538268 

570 

0.8735665 

0.8707950 

101 

0.3789731 

0.3777712 

304 

13 

0.3717059 j  0.3795585 

574 

0.8679619 

0  8650677 

114 

0.3765424 

0.3752872 

306 

14 

0.3873838 

0.3951816 

577 

0.8621125 

0.8590966 

126 

0.3740054 

0.3726972 

309 

15 

0.4029509 

0.4106916 

580 

0.8560202 

0.8528836 

139 

0.3713627 

0.3700021 

311 

16 

-0.4 184029 

-0.4260843 

+5iS3 

+0.8496869 

+0.8464307 

+151 

+^.3686154 

+0.3672028 

+314 

17 

0.4337354 

0.4413555 

585 

0.8431148 

0.8397400 

164 

0.3657643 

0.3643002 

316 

18 

0.4489444   0.4565013 

587 

0.8363060 

0.8328137 

177 

0.3628104  i 

0.3612952 

319 

19 

0.4640260   0.4715177 

589 

0.8292628 

0.8256540 

190 

0.3597546 

0.3581888 

322! 

20 

0.4789762 

0.4864007 

591 

0.8219872 

0.8182629 

203 

0.3665979 

0.3549819 

325 

21 

-0.4937910 

-0.5011464 

+592 

+0.814481 1 

+0.8106423 

+217 

+0.36334 1 1 

+0.3516754 

+328 

22 

0.5084665 

0.5157508 

593 

0.8067465 

0.8027943 

231 

0.3499851 

0.3482702 

331 

23 

0.5229988 

0.5302099 

593 

0.7987856 

0.794721 1 

244 

0.3465309 

0.3447673 

334 

24 

0.5373839  1  0.5445201 

593 

0.7906007 

0.7864249 

257 

0.3429795 

0.:)4 11676 

337 

25 

0.5516183 

0.5586779 

593 

0.7821936 

0.7779074 

271 

0.3393318 

0.3374720 

339 

26 

-0.5656984  |  -0.5726794 

+592 

+0.7735661  1+0.7691705 

+285 

+0.3355886 

+0..33368I4 

+342 

27 

0.5796203 

0.5865206 

591 

0.7647203 

0.7602163 

299 

0.3317507 

0.3297966 

344 

1 

28 

0.5933799 

0.6001976 

590 

0.7556584  !  0.7510472 

313 

0.3278192 

0.3258187 

347 

29 

0.6069733 

0.6137064 

588 

0.7463827  1  0.7416655 

327 

0.3237951 

0.3217487 

349 

30 

0.6203965 

0.6270429 

586 

0.7368956 

0.7320735 

341 

0.3196795 

0.3175876 

351 

31 

1 

-0.6336453 

-0.6402030 

+584 

+0.7271993  +0.7222733 

+355 

+0.3154733 

+0.3133364 

+353 

Aug.  1 

0.6467157 

0.6531827 

581 

0.7172959   0.7122673 

369 

0.3111773 

0.3089960 

356 

2 

0.6596037 

0.6659781 

578 

0.7071879   0.7020580 

384 

0.3067926 

0.3045675 

358 

1 

3 

0.6723054 

0.6785851 

575 

0.6968780   0.6916483 

398 

0.3023205 

0.3000522 

360 

1 

4 

0.6848167   0.6909996 

571 

0.6863692 

0.6810410 

413 

0.2977623 

0.2954512 

362 

5 

-0.0971334 

-0.7032175 

+567 

+0.6756642 

+0.6702389 

+427 

+0.2931190 

+0.2907658 

+365 

6 

0.7092516 

0.7152350 

562 

0.6647657  •  0.6592451 

441 

0.2883919 

0.2859973 

367 

7 

0.7211674 

0.7270483 

557 

0.6536772   0.6480629 

455 

0.28:55823 

0.2811470 

369 

8 

0.7328774 

0.738G540 

552 

0.6424022  1  0.6366959 

469 

0.2786916 

0.2762163 

371 

9 

0.7443779   0.7500483 

1 

547 

0.6309441 

0.6251475 

483 

0.2737213 

0.2712068 

374 

10 

1 
-0.7556651  -0.7612277 

+541 

+0.6193063  1 +0.613421 1 

+407 

+0.2686731 

+0.2661201 

+376 

II 

0.766^^357  ;  0.7721888 

535 

0.6074921  i  0.6015201 

511 

0.2635483 

0.2609577 

378 

I     '2 

0.7775865 

0.7829285 

528 

0.5955052 

0.5894484 

524 

0.2583484 

0.2557209 

:$80 

13 

0.7882143 

0.7934437 

521 

0.5833495 

0.5772096 

538 

0.2530750 

0.2504113 

382 

14 

0.7986162 

0.8037317 

514 

0.5710286 

0.5648074 

551 

0.2477297 

0.2450306 

384 

15 

-0.8087895  -0.8137894 

+506 

+0.5585459  +0.55224.52 

+565  +0.2423141 

+0.2.395805 

+386 

16 

-0.8187314  -0.8236148 

+498 

+0.5459052 

+0.5395268 

+578  +0.2368298 

+0.2340625 

+388 
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1                                                                                                                           * 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

IMtaw 

X 

Trne  Equinox. 

Badao. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

True  Equinox. 

BedQo. 

to 
Mean 
Eq»xof 
Jan.O. 

Noon. 

z 

True  Equinox 

Redno. 

to 

Mean 

Eq'xof 

Jan.O. 

JToon. 

Midnight, 

Ifoon, 

Noon. 

MidnigKt. 

Noon. 

Midnight 

Noon. 

Aag.  16 

-0.81 873 14 

-0.8236148 

-1-498 

+0.5459052 

+0.5395268 

+578 

+0.2368298 

+0.2340625 

+388 1 

17 

0.8284391 

0.8332042 

490 

0.5331101 

0.52665.59 

591 

0.2312785 

0.2284783 

390 

18 

0.8379100 

0.8425560 

481 

0.5201644 

0.5136362 

604 

0.2256618 

0.2228294 

391 

19 

0.8471420 

0.8516676 

472 

0.5070717 

0.5004713 

617 

0.2199812 

0.2171174 

393 

20 

0.8561326 

0.8605364 

462 

0.4938353 

0.4871644 

630 

0.2142382 

0.2113439 

394 

21 

-0.8648791 

-0.8691601 

+452 

+0.4804588 

+0.4737191 

+643 

+0.2084346 

+0.2055105 

+396' 

22 

0.8733793 

0.8775364 

442 

0.4669456 

0.460 1389 

655 

0.2025717 

0.1996186 

397; 

23 

0.8816309 

0.8856627 

432 

0.4532993 

0.4464274 

068 

0.1966511 

0.1936698 

398 

24 

0.8896314 

0.8935366 

421 

0.4395234 

0.4325881 

680 

0.1906744 

0.1876656 

399 

25 

0.8973782 

0.9011557 

410 

0.4256215 

0.4186245 

692 

0.1846432 

0.1816077 

401 

1 

26 

-0.9048690 

-0.9085176 

+399 

+0.4115972 

+0.4045403 

+703 

+0.1785591 

+0.1754977 

+402 

27 

0.9121014 

0.9156199 

388 

0.3974540 

0.3903389 

715 

0.17242:^6 

0.1693370 

403 

28 

0.9190730 

0.9224602 

376 

0.:383I953 

0.3760239 

726 

0.1662380 

0.1631271 

404 

29 

0.9257813 

0.9290358 

364 

0.3688251 

0.3615995 

737 

0.1600041 

0.1568697 

405 

30 

0.9322236 

0.9353443 

351 

0.3543474 

0.3470695 

748 

0.15372.37 

0.1505667 

406 

31 

-0.9:}83976 

-0.9413834 

+339 

+0.3397662 

+0.3324380 

+759 

+0.1473986 

+0.1442199 

+407 

Sept.  1 

0.9443013 

0.9471510 

326 

0.3250854 

0.3177091 

769 

0.1410305 

0.1378310 

408 

2 

0.9499322 

0.9526446 

313 

0.3103095 

0,3028873 

780 

0.1346212 

0.1314018 

409 

3 

0.9552880 

0.9578620 

299 

0.2954430 

0.2879771 

790 

0.1281725 

0.1249340 

410 

4 

0.9603666 

0.9628014 

286 

0.2804901 

0.2729827 

799 

0.1216862 

0.1184296 

411 

5 

-0.9651662 

-0.9674609 

+272 

+0.2654553 

+0.2579086 

+809 

+0.1151642 

+0.1118905 

+411 

6 

0.9696851 

0.9718389 

258 

0.2503431 

0.2427594 

819 

0.1086084 

0.1053187 

412 

7 

0.97.39218 

0.9759330 

243 

0.2351581 

0.2275398 

828 

0.102021 1 

0.0987163 

412 

8 

0.9778747 

0.9797445 

229 

0.2199051 

0.2122546 

837 

0.0954042 

0.0920853 

412 

1 

9 

0.9815425 

0.9832693 

214 

0.2045888 

0.1969085 

845 

0.0887597 

0.0854277 

413; 

10 

-0.9849242 

-0.986.5075 

+199 

+0.1892140 

+0.I8I506I 

+853 

+0.0820895 

+0.0787455 

+413 

11 

0  9880188 

0  9894582 

183 

0.1737852 

0.1660.521 

861 

0.075.3957 

0.0720407 

413^ 

12 

0.9908253 

0.9J)2I203 

168 

0.1583071 

0.150551 1 

869 

0.0686804 

0.0653154 

413 

13 

0.9933428 

0.9944931 

152 

0.1427845 

0.1350080 

876 

0.0619457 

0.0585717 

413 

14 

0.9955707 

0.9965760 

136 

0.1272220 

0.1194272 

883 

0.0551936 

0.05181 16 

413 

15 

-0.9975087 

-0.9983690 

+  120 

+0.1116239 

+0.10:WI29 

+890 

40  0484260 

+0.0450370 

+412 

16 

0.91>9 1.566 

0.9998717 

104 

0.0959945 

0.0881695 

897 

0.0416448 

0.0382498 

412, 

17 

I.0005I3S) 

1.0010836 

87 

0.0803383 

0.0725015 

903 

0.0348520 

0.0314519 

4l2i 

18 

1.0015803 

1 .0020042 

70 

0.0646596 

0.0568132 

909 

0.0280495 

0.0246453 

411 

19 

1.0023553 

1.0026334 

53 

0.0489629 

0.0411091 

915 

0.0212393 

0.0 1 783 19 

410 

20 

-1.0028386 

-1.0029707 

+  36 

+0.0332524 

+0.0253933 

+921 

+0.0144232 

+0.0110136 

+409 

21 

1 .0030298 

1.0030158 

19 

0.0175323 

+0.0096699 

926 

0.0076031 

+0.0041921 

408 

22 

1 .002J)286 

1 .0027683 

+  2 

+0.0018067 

-0.0060569 

931 

+0.0007807 

-0.0026307 

407  j 

23 

1.0025347 

1 .0022279 

-  16 

-0.0139202 

0.0217827 

936 

-0.0060420 

0.00945J9 

406] 

24 

1.0018478 

1.0013944 

33 

0.0296438 

0.0375030 

941 

0.0128632 

0.0162726 

405 

25 

-1.0008675 

-1.0002674 

-  51 

-0.0453596 

-0.0532133 

+945 

-0.0196809 

-0.0230878 

+403 

26 

0.9995938 

0.9988469 

69 

0.0610632 

0.0689092 

949 

0.0264931 

0.0298906 

402 ' 

27 

0.9980266 

0.9971326 

87 

0.0767504 

0.0845866 

953 

0.03.32981 

0.0366972 

400 

1 

28 

0.9961655 

0.9951247 

105 

0.0924169 

0.1002410 

956 

0.0400940 

0.0434878 

398  i 

29 

0.9940103 

0.9928224 

123 

0.1080580 

0.1I58()74 

959 

0.0468788 

0.0502663 

396 

30 

-0.U9 15609 

-0.9902260 

-141 

-0.1236685 

-0.1314606 

+902 

-0.0536504 

-0.0570305 

+394 

31 

-0.9888176 

-0.9873359 

-160 

-0.1392433 

-0.1 470 1 58 

+964 

-0.0604066 

-0.0637783 

+392 
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1 

1 

FOR  GREENWICH  MEAN 

■— 

NOON  AND  MIDNIGHT. 

1 

Date. 

1 

Troe  E 
Noon. 

i 

quinox. 

Midnight. 

Sedno. 

to 

Mean 

Eq'xof 

Jan.  n. 

Y 

True  Eqainox. 

Redno. 

to 

Mean 

Eq'xof 

.Tan.  0 

Noon. 

z 

True  Eqainox. 

Redao. 

to 

MeM 

Eq'xof 

Jan.  0. 

Noon. 

Noon. 

Midnight 

Noon. 

MidnighL 

Noon. 
+392 

Oct.  1 

-0.9888176 

-0.9873359 

-  160 

-0.1392433 

-0.14701.58 

+964 

-0.0604066 

-0.06377a3 

2 

0.9857809 

0.9841526 

178 

0.1547777 

0.162528:? 

966 

0.0671454 

0.0705076 

390 

3 

0.9824511 

0.9806765 

197 

0.1702670 

0.17799:^2 

ms 

0.0738647 

0.0772164 

387 

4 

1 

0.9788289 

0.9769084 

216 

0.18.57063 

0.1934056 

970 

0.0805625 

0.0839026 

385 

1 

5 

0.9749150 

0.9728490 

235 

0.2010905 

0.2087605 

971 

0.0872365 

0.09056:«) 

382 

1 

6 

-0.9707102 

-0.9684992 

-  254 

-0.2164148 

-0.2240530 

+972 

-0.0938845 

-0.0971982 

+379 

7 

0.9662157 

0.9638603 

273^ 

0.2316743 

0.2:^92782 

972 

0.1005046 

0.1038035 

376 

i      8 

0.9614328 

0.9589339 

292 

0.246864 1 

0.2544312 

973 

0.1070946 

0.1103776 

373 

1) 

0.9563632 

0.9537215 

311 

0.2619791 

0.2695070 

973 

0.11:^6522 

0.1 169183 

370 

10 

0.9510085 

0.9482247 

330 

0.2770145 

0.284.5009 

973 

0.1201755 

0.1234236 

:\67 

II 

-0.9453701 

-0.9424451 

-  .349 

-0.2^)19658 

-0.2994085 

4972 

-0.1266625 

-0.1298916 

+:i63 

12 

0.9394497 

0.936:^45 

368 

0.3068284 

0.31422.52 

971 

0.1331  III 

0.1363203 

:)60 

13 

0.9332493 

0.9.300449 

388 

0.321.5981 

0.3289468 

970 

0.i:«5l93 

0.1427077 

356 

14 

0.9267710 

0.9234284 

407 

0.3362707 

0.3435692 

969 

0.1458853 

0.1490519 

353 

15 

0.9200169 

0.9165371 

427 

0.3.508418 

0.:i.580879 

967 

0. 1 522073 

0.155.3511 

349 

16 

-0.9129889 

-0.9093730 

-  446 

-0  3653070 

-0.3724986 

+965 

-0.1584833 

-0.1616034 

+345 

i7 

0.9056892 

0.9019:^80 

466 

0.3796621 

0.:Mi797l 

963 

0.16471 14 

0.1678070 

:)4I 

18 

0.8981 195 

0.894234 1 

485 

0.3939032 

0.4009797 

960 

0.1708899 

0.1739601 

337 

19 

0.8902819 

0.88(i2(>34 

505 

0.4080264 

0.4150425 

957 

0.1770172 

0.1800610 

:532 

j     2() 

0.8821786 

0.8780281 

.524 

0.4220277 

0.4289813 

954 

0.18:WJ14 

0.1861080 

:^28 

1 

-0.8738118 

-0.8(i95302 

-  .544 

-0.4359030 

-0.4427920 

+951 

-0.1891107 

-0.1920993 

+:<23 

22 

0.8651834 

0.8607719 

564 

0.4496482 

0.4564707 

947 

0.1950734 

0.1980331 

318 

1     23 

0.8562956 

0.85175,52 

.584 

0.4632,594 

0.4700134 

943 

0.2009779 

0.2039078 

313 

1     24 

0.8471506 

0.8424822 

603 

0.4767326 

0.4834161 

9:^9 

0.2068224 

0.2097216 

308 

1     25 

0.8377,501 

0.8329548 

623 

0.4900636 

0.4966746 

934 

0.2126051 

0.2IM728 

:503 

1     26 

-0.8280964 

-0.8231755 

-  643 

-0..5032484 

-0..5097847 

+929 

-0.2183244 

-0.2211.597 

+2V»8  ' 

27 

0.8181923 

0.8I3I47I 

663 

0.5162828 

0.5227422 

924 

0.2239784 

0.2267803 

292 

28 

0.8080403 

0.8028720 

683 

0.5291624 

0., 535.5427 

919 

0.22956.52 

0.2323:^28 

287 

29 

0.7976426 

0.7923525 

703 

0.,54 18828 

0.5481819 

913 

0.2350830 

0.2:?78154 

281  '• 

30 

0.7870019 

0.7815914 

723 

0.5544396 

0.5606.555 

907 

0.2405:J0O 

0.2432264 

275 

31 

-0  7761213 

-0.7705920 

-  743 

-0.5668289 

-0.5729595 

+900 

-0  24.59044 

-0.248.56.39 

+269 

Nov.  1 

0.7650041 

0.7593577 

763 

0.5790467 

0.,5850899 

893 

0.2512045 

0.25:^8262 

263 

2 

0.7536533 

0.7478913 

783 

0..59 10886 

0.,5970422 

886 

0.2564286 

0.2590115 

257 

3 

0.7420720 

0.7361961 

803 

0.6029504 

0.6088125 

87tf 

0.261,5747 

0.2641180 

251 

4 

0.7302637 

0.7242757 

822 

0.6146281 

0.6203!)68 

870 

0.266<i4IO 

0.2691438 

244 

5 

-0.7182322 

-0.7121340 

-  842 

-0.6261180 

-0.6317913 

+862 

-0.27162.59 

-0.2740873 

+2:58 

6 

0.7059813 

0.6997749 

861 

0.6374161 

0.6429920 

853 

0.2765277 

0.2789469 

231 

7 

0.6935150 

0.6872024 

881 

0.6485185 

0.6.5,39952 

844 

0.28i:?448 

0.28:5721 1 

225  i 

8 

0.6808374 

0.6744205 

900 

0.6594217 

0.6(54797() 

H'M 

0.2860756 

0.2884082 

218 

9 

0.6679524 

0.6614335 

919 

0.6701224 

0.675:^9,58 

824 

0.2907186 

0.2930067 

211 

10 

-0.6548643 

-0.64824,55 

-  938 

-0.6806173 

-0.6H57865 

+814 

-0.2<)52723 

-0.2975152 

+204 

II 

0.6415775 

0.634860H 

957 

0.6909031 

0.69.596()5 

804 

0.2997:J5I 

0.3019321 

•  197 

12 

0.6280961 

0.6212834 

976 

0.7009766 

0.7059329 

793 

0.3041057 

0.3062562 

190 

13 

0.6144238 

0.6075174 

995 

0.710^351 

0.71.56829 

782 

0.3083830 

0.3104863 

18:^ 

1 

14 

0.6005049 

0.5935668 

1014 

0.7204759 

0.7252  i:J9 

770 

0.3125657 

0.3146212 

175: 

16 

-0.5865237 

-0.,5794361 

-1033 

-0  720H9(J4 

-0  73152:^2 

+7.58 

-0.3166526 

-0.3186598 

+  167' 

16 

-0.5723045 

-0.5651295 

-1052 

i  -0.7390939 

-0.74:J6081 

+746 

-0.3206426 

-0..3226010 

.  +159 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bedao. 

to 

Mean 

Eq*xof 

Jan.  0. 

Y 

True  Equinox. 

Beduo. 

to 
Mean 
Eq'xof 
Jan.O. 

z 

True  Equinox 

Redoc. 
to 

Mean  j 
Eq'xof; 
Jan.O. 

Noon. 

Midnight 

yoon. 

Noon. 

MidnigM, 

Noon. 

Noon. 

Midnight. 

Noon. 

Nov.  16 

-0.5723045 

-0.5651295 

-1052 

-0.7390939 

-0.7436081 

+746 

-0.3206426 

-0.3226010 

+  159 

17 

0.5579115 

0.5506511 

1071 

0.7480655 

0.7524658 

733 

0.3245345 

0.3264434 

151 

18 

0.5433486 

0.5360048 

1089 

0.7568085 

0.7610935 

720 

0.3283272 

0.3301860 

142 

19 

0.5286197 

0.5211945 

1107 

0.7653203 

0.7694888 

707 

0.3320195 

0.3338277 

134 

20 

0.5137292 

0.5062246 

1125 

0.7735984 

0.7776490 

693 

0.3356102 

0.3373672 

125 

21 

-0.4986811 

-0.4910993 

-1143 

-0.7816401 

-0.7855716 

+679 

-0.3390983 

-O.340803G 

+  117, 

22 

0.4834796 

0.4758226 

1161 

0.7894429 

0.7932540 

664 

0.3424827 

0.3441357 

108 

23 

0.4681287 

0.4603986 

1179 

0.7970043 

0.8006937 

649 

0.3457623 

0.3473625 

100 ' 

24 

0.4526329 

0.4448320 

1196 

0.8043217 

0.8078881 

634 

0.3489361 

0.3504829 

91  i 

25 

1 

0.4:)69967 

0.4291272 

1214 

0.8113925 

0.8148346 

618 

0.3520029 

0.3534959 

82 

26 

-0.4212243 

-0.4132885 

-1231 

-0.8182140 

-0.8215306 

+602 

-0.3549617 

-0.3564003 

+  73 

27 

0.4053202 

0.3973205 

1248 

0.8247837 

0.8279734 

585 

0.3578114 

0.3591951 

64 

28 

0.3892896 

0.3812284 

1265 

0.8310991 

0.8341606 

568 

0.3605509 

0.3618790 

55 

29 

0.3731374 

0.3650172 

1281 

0.8371576 

0.6400897 

551 

0.3631791 

0.364451 1 

46 

1 

0.3568683 

0.3486916 

1297 

0.8429568 

0.8457585 

533 

0.3656949 

0.3669104 

37 

Dec.  1 

-0.3404874 

-0.3322567 

-1313 

-0.8484948 

-0.8511651 

+515 

-0.3680976 

-0.3692562 

+  28 

2 

0.3239999 

0.3157181 

1328 

0.8537696 

0.8563075 

496 

0.3703863 

0.3714876 

18 

3 

0.3074113 

0.2990810 

1344 

0.8587792 

0.8611838 

477 

0.3725601 

0.3736036 

+•  9 

4 

0.2907272 

0.282351 1 

1359 

0.8635216 

0.8657921 

458 

0.3746181 

0.3756033 

-  1 

5 

0.2739530 

0.2655339 

1374 

0.8679952 

0.8701308 

438 

0.3765594 

0.3774861 

11 

« 

-0.2.^70941 

-0.2486349 

-1388 

-0.8721985 

-0.8741985 

+418 

-0.3783835 

-0.37i)2514 

-  21 

7 

0.2401564 

0.2316598 

1402 

0.8761302 

0.8779939 

398 

0.3800899 

0.3808987 

30 

8 

0.2231453 

0.2146139 

1416 

0.8797891 

0.8815160 

377 

0.3816779 

0.3824274 

40 

9 

0.2060660 

0.1975026 

1429 

0.8831742 

0.8847638 

356 

0.3831470 

0.3838369 

50 

1 

10 

0.1889239 

0.1803313 

1442 

0.8862846 

0.8877366 

334 

0.3844970 

0.3851271 

00 

1 

11 

1 

-0.17 1 7248  -0.1631057 

-1455 

-0.8891197 

-0.8904338 

+312 

-0.3857274 

-0.3862976 

-  70 

12 

0.1544741 

0.1458312 

1467 

0.8916789 

0.8928549 

290 

0.3868379 

0.3873481 

80^ 

13 

0.1371773 

0.1285132 

1479 

0.8939617 

0.8949993 

267 

0.3878283 

0.3882784 

90 

14 

0.1198395 

0.1111568 

1490 

0.8959676 

0.8968666 

244 

0.3886984 

0.3890883 

101 

15 

0.1024658 

0.0937671 

1501 

0.8976962 

0.8984564 

221 

0.3894480 

0.3897776 

111 

16 

-0.0850614 

-0.0763492 

-1511 

-0.899 1470 

-0.8997682 

+  197 

-0.3900770 

-0.3903462 

-122 

17 

0.0676313 

0.0589082 

1521 

0.9003197 

0.9008017 

173 

0.3905852 

0.3907940 

132 

18 

0.0501805   0.0414491 

1531 

0.9012140 

0.9015566 

148 

0.3909725 

0.3911208 

143 

19 

0.0327142 

0.0239768 

1541 

0.9018296 

0.9020327 

123 

0.3912389 

0.3913267 

154 

20 

-0.0152373 

-0.0064965 

1550 

0.9021663 

0.9022298 

97 

0.3913843 

0.3914116 

165 

1 

21 

+0.0022452 

+0.0109868 

-1559 

-0.9022237 

-0.9021475 

+  72 

-0.3914086 

-0.3913753 

-176' 

22 

0.0197280   0.0284677 

1 

1567 

0.9020015 

0.9017855 

46 

0.3913116 

0.3912177 

187 

23 

0.0372058  (  0.0459412 

1574 

0.9014995 

0.9011436 

+-  20 

0.3910933 

0.3909388 

197 

24 

0.0546736  1  0.0634021 

1581 

0.9007175 

0.9002217 

"  7 

0.3907538 

0.3905386 

208, 

25 

0.0721262 

0.0808450 

1588 

0.8996556 

0.8990197 

33 

0.3902929 

0.3900170 

218 

1 

26 

+0.0895579 

+0.098264 1 

-1594 

-0.8983137 

-0.8975376 

-  60 

-0.3807106 

-0.3893740 

-229 

27 

0.1069630 

0.1156539 

1599 

0.8966916 

0.8957756 

87 

0.3890069 

0.3880096 

240 

28 

0.1243360 

0.1330089 

1604 

0.8947895 

0.8937337 

114 

0.3881819 

0.3877240 

251  j 

29 

0.1416717 

0.1503238 

1608 

0.8926078 

0.8914124 

141 

0.3872358 

0.3867175 

262! 

30 

0.1589646'  0.1675931 

1 

1611 

0.8901471 

0.8888123 

169 

0.3861689 

0.3855902 

273 

31 

1 

+0.1762069  +0.1848109 

-1614 

-0.8874078 

-0.8859340 

-196  -0.3849812 

-0.3843422 

-284 

32 

+0.1933986  +0.2019712 

-1617 

-0.8843907 

-0.8827783 

-223  -0.3836730 

-0.3829739 

-295 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

of 

Month. 

1 
1 

JANUARY. 

of 

Month. 

FEBEUABY. 

Day 

of 

Month. 

MAlvCH. 

True  Longitude. 

Latitude. 

Tme  Longitade. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

12(5  46  52.4 

O    1          II 

—0  16  41.3 

LO 

O    /    // 

178  12  14.1 

4-3°  57  51.'3 

LO 

O    /    /< 

202  35  1.9 

O    /     « 

4-4  58  46.0 

1.5 

133  30  8.5 

4-0  20  9.3 

1.5 

185  21  53.5 

4  22  7.6 

1.5 

209  57  21.6 

5  7  45.4 

2.0 

140  16  10.4 

0  56  59.6 

2.0 

192  31  48.5 

4  42  18.6 

2.0 

217  17  22.7 

5  11  39.1 

2.5 

147  4  50.5 

1  33  17.0 

2.5 

199  41  30.6 

4  58  5.0 

2.5 

224  34  21.9 

5  10  28.7 

3.0 

153  56  1.5 

2  8  28.2 

3.0 

206  50  33.8 

5  9  12.1 

3.0 

231  47  44.2 

5  4  22.4 

3.5 

160  49  36.6 

+2  42  0.4 

3.5 

213  58  34.9 

4-5  15  31.2 

3.5 

238  57  2.7 

4-4  53  34.2 

4.0 

167  45  29.1 

3  13  21.5 

4.0 

221  5  13.5 

5  16  58.8 

4.0 

246  1  58.5 

4  38  22.5 

4.5 

174  43  32.5 

3  42  0.9 

4.5 

228  10  12.1 

5  13  37.0 

4.5 

253  2  20.9 

4  19  9.6 

5.0 

181  43  39.5 

4  7  30.1 

5.0 

235  13  15.6 

5  5  32.3 

5.0 

259  58  6.0 

3  56  20.6 

5.5 

188  45  42.1 

4  29  23.0 

5.5 

242  14  11.2 

4  52  55.9 

5.5 

266  49  15.3 

3  30  22.3 

6.0 

195  49  30.3 

+4  47  16.7 

6.0 

249  12  48.0 

4-4  36  3.3 

6.0 

273  35  55.4 

4-3  1  42.9 

6.5 

202  54  52.2 

5  0  51.7 

6.5 

256  8  56.6 

4  15  14.0 

6.5 

280  18  16.2 

2  30  5L1 

7.0 

210  1  33.2 

5  9  52.7 

7.0 

263  2  28.8 

3  50  50.1 

7.0 

286  56  30.1 

1  58  15.8 

7.5 

217  9  15.7 

5  14  9.0 

7.5 

269  53  16.9 

3  23  16.9 

7.5 

293  30  50.7 

1  24  25.8 

8.0 

224  17  38.8 

5  13  34.6 

8.0 

276  41  14.2 

2  53  2.2 

8.0 

300  1  32.3 

0  49  49.5 

8.5 

231  26  18.4 

+5  8  8.8 

8.5 

283  26  14.1 

4-2  20  35.1 

8.5 

306  28  48.9 

4-0  14  54.2 

9.0 

238  34  46.9 

4  57  56.8 

9.0 

290  8  10.5 

1  46  26.3 

9.0 

312  52  53.8 

—0  19  53.3 

9.5 

245  42  34.5 

4  43  8.9 

9.5 

296  46  57.7 

1  11  6.7 

9.5 

319  13  59.4 

0  54  7.5 

10.0 

252  49  9.2 

4  24  1.1 

10.0 

303  22  30.3 

4-0  35  7.4 

10.0 

325  32  16.6 

1  27  24.1 

10.5 

259  53  58.0 

4  0  54.5 

10.5 

309  54  43.8 

—0  1  0.9 

10.5 

331  47  55.2 

1  59  20.7 

11.0 

266  56  27.8 

4-3  34  14.7 

11.0 

316  23  34.9 

—0  36  49.1 

11.0 

338  1  4.1 

—2  29  36.4 

11.5 

273  56  6.2 

3  4  31.2 

11.5 

322  49  1.5 

1  11  49.3 

1L5 

344  11  51.0 

2  57  52.0 

12.0 

280  52  23.4 

2  32  16.2 

12.0 

329  11  3.2 

1  45  35.7 

12.0 

350  20  23.2 

3  23  50.6 

12.5 

287  44  52.5 

1  58  4.0 

12.5 

335  29  41.6 

2  17  44.8 

12.5 

356  26  47.8 

3  47  17.2 

13.0 

294  33  10.7 

1  22  29.5 

13.0 

341  45  0.6 

2  47  56.1 

13.0 

2  31  12.0 

4  7  59.1 

13.5 

301  16  59.7 

4-0  46  7.5 

13.5 

347  57  6.9 

—3  15  51.2 

13.5 

8  33  44.2 

—4  25  45.6 

14.0 

307  56  6.6 

4-0  9  31.3 

14.0 

354  6  9.5 

3  41  14.6 

14«0 

14  34  33.4 

4  40  28.4 

14.5 

314  30  24.1 

—0  26  47.3 

14.5 

0  12  20.7 

4  3  53.3 

14.5 

20  33  50.3 

4  52  1.0 

15.0 

320  59  50.5 

1  2  19.3 

15.0 

6  15  55.7 

4  23  36.7 

15.0 

26  31  47.6 

5  0  18.8 

15.5 

327  24  29.0 

1  36  38.2 

15.5 

12  17  12.4 

4  40  16.3 

15.5 

32  28  40.0 

5  5  19.0 

16.0 

333  44  30.5 

2  9  21.2 

lao 

18  16  31.6 

—4  53  45.9 

16.0 

38  24  44.9 

—5  7  0.5 

16.5 

340  0  7.3 

2  40  8.0 

16.5 

24  14  17.3 

5  4  0.4 

16.5 

44  20  22.1 

5  5  23.6 

17.0 

346  11  38.4 

3  8  41.6 

17.0 

30  10  55.8 

5  10  56.6 

17.0 

50  15  54.1 

5  0  29.8 

17.5 

352  19  26.6 

3  34  47.5 

17.5 

36  6  56.0 

5  14  32.3 

17.5 

56  11  46.3 

4  52  21.8 

18.0 

358  23  58.0 

3  58  13.7 

18.0 

42  2  48.7 

5  14  46.5 

18.0 

62  8  26.8 

4  41  3.2 

18.5 

4  25  41.6 

—4  18  50.2 

18.5 

47  59  6.6 

—5  11  38.8 

18.5 

68  6  26.0 

—4  26  38.7 

19.0 

10  25  8.9 

4  36  28.8 

19.0 

53  56  23.9 

5  5  9.7 

19.0 

74  6  16.5 

4  9  14.0 

19.5 

16  22  53.1 

4  51  2.8 

19.5 

.59  55  16.1 

4  55  20.7 

19.5 

80  8  32.9 

3  48  55.7 

20.0 

.22  19  29.1 

5  2  26.5 

20.0 

65  56  19.0 

4  42  13.9 

20.0 

86  13  51.3 

3  25  51.7 

20.5 

28  15  32.5 

5  10  35.4 

20.5 

72  0  8.5 

4  25  52.7 

20.5 

92  22  48.9 

3  0  11.4 

21.0 

34  11  39.3 

—5  15  25.6 

21.0 

78  7  20.2 

—4  6  21.6 

21.0 

98  36  2.8 

—2  32  5.6 

21.5 

40  8  25.6 

5  16  53.8 

2L5 

84  18  28.5 

3  43  46.8 

21.5 

104  54  9.7 

2  1  47.8 

22.0 

46  6  26.7 

5  14  57.8 

22.0 

90  34  5.9 

3  18  16.2 

22.0 

111  17  44.6 

1  29  33.1 

22.5 

52  6  16.9 

5  9  35.8 

22.5 

96  54  42.2 

2  50  0.4 

22.5 

117  47  20.0 

0  55  40.0 

23.0 

58  8  29.3 

5  0  47.1 

23.0 

103  20  43.  H 

2  19  12.6 

23.0 

124  23  24.3 

—0  20  30.1 

23.5 

64  13  34.7 

4  48  32.1 

23.5 

109  52  32.1 

—I  46  9.5 

2.3.5 

131  6  20.3 

4-0  15  31.4 

24.0 

70  22  1.5 

4  32  52.8 

24.0 

116  30  23.1 

1  11  11.6 

24.0 

137  56  23.6 

0  51  55.5 

24.5 

76  34  14.9 

4  13  52.7 

24.5 

123  14  26.4 

—0  34  43.2 

24.5 

144  53  41.0 

1  28  9.3 

25.0 

82  50  36.8 

3  51  38.1 

25.0 

130  4  43.4 

4-0  2  47.0 

25.0 

151  58  8.7 

2  3  36.8 

25.5 

89  11  24.8 

3  26  17.2 

25.5 

137  1  7.5 

0  40  46.3 

25.5 

159  9  31.4 

2  37  38.8 

26.0 

95  36  52.2 

—2  58  2.0 

26.0 

144  3  23.0 

4-1  18  38.5 

26.0 

166  27  21.1 

4-3  9  34.4 

26.5 

102  7  7.4 

2  27  7.6 

26.5 

151  11  4.8 

1  55  44.3 

26.5 

173  50  56.7 

3  38  42,5 

27.0 

108  42  13.5 

1  53  52.9 

27.0 

158  23  39.1 

2  3i  22.6 

27.0 

181  19  24.4 

4  4  23.5 

27.5 

115  22  8.6 

1  18  40.7 

27.5 

165  40  23.3 

3  4  52.0 

27.5 

188  51  39.6 

4  26  1.1 

28.0 

122  6  45.1 

0  41  57.8 

2J^.0 

173  0  27.7 

3  35  32.1 

28.0 

196  26  28.6 

4  43  4.4 

28.5 

12S  55  50.2 

—0  4  14.5 

2S.:> 

180  22  57.0 

4  2  45.0 

28.5 

204  2  32.0 

4  55  9.6 

29.0 

135  49  6.2 

4-0  33  55.7 

29.0 

187  46  52.4 

4-4  25  59.4 

29.0 

211  38  27.9 

4-5  2  1.4 

29.5 

142  46  11.1 

1  11  56.6 

29.5 

105  11  13.G 

4  44  46.4 

29.5 

219  12  56.0 

5  3  33.4 

30.0 

149  46  38.9 

1  49  10.6 

30.0 

202  35  1.9 

4  58  46.0 

.30.0 

226  44  41.3 

4  59  48.4 

30.5 

156  50  0.7 

2  -24  r»9.7 

30.5 

201)  57  21.6 

5  7  45.4 

30.5 

234  12  37.4 

4  50  57.5 

31.0 

163  55  45.4 

2  58  46.2 

31.0 

'J17  17  '21.7 

:>  11  39.1 

3L0 

241  35  48.3 

4  37  19.4 

31.5 

171  3  20.8 

4-3  29  54.4 

31.5 

224  34  21.9 

-f-o  10  28.7 

31.5 

248  53  30.0 

4-4  19  ia5 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

Day 

APRIL. 

Day 

MAY. 

Day 

JUNE, 

of 
Month. 

• 

of 
Month. 

of 
Month. 

Trae  Lonj^tude. 

Latitude. 

Ti  uc  Longitnde. 

Latitude. 

True  Longitude. 

Latitude. 

O    /     // 

0   /   // 

0  *  /   // 

Q    /     // 

j 

0   /  II 

0  /   // 

1.0 

256  5  11.7 

-1-3  57  23.5 

1.0 

293  14  1.5 

4-0  58  18.8 

!     i.o 

340  55  .52.4 

—3  14  :?5.i 

1.5 

263  10  34.7 

3  32  5.9 

1.5 

299  57  9.9 

4-0  23  (i.7 

1.5 

347  7  4e.5 

3  :39  13.4 

2.0 

270  9  31.9 

3  3  58.7 

2.0 

306  3:3  42.0 

0  11  50.7 

2.0 

:353  15  48.7 

4  1  3.8 

2.5 

277  2  6.0 

2  33  34.9 

2.5 

313  4  4.9 

0  46  6.7 

2.5 

359  20  28.3 

4  19  57.9 

3.0 

283  48  27.7 

2  1  27.1 

3.0 

319  28  49.4 

1  19  17.7 

3.0 

5  22  21.4 

4  35  49.1 

3.5 

290  28  54.6 

-f  1  28  6.5 

3.5 

325  48  28.3 

—1  51  3.0 

3.5 

11  22  0.8 

—4  48  32.1 

4.0 

297  3  48.8 

0  54  2.6 

4.0 

:532  3  35.7 

2  21  4.2 

4.0 

17  19  57.8 

4  58  2.6 

4.5 

303  33  35.5 

4-0  19  43.3 

4.5 

:3:38  14  45.5 

2  49  5.1 

4.5 

23  16  41.8 

5  4  17.7 

5.0 

309  58  41.6 

—0  14  25.4 

5.0 

344  22  30.4 

3  14  51.5 

5.0 

29  12  :39.2 

5  7  15.6  i 

5.5 

316  19  34.9 

0  47  59.4 

5.5 

350  27  21.7 

3  38  11.0 

5.5 

35  8  14.8 

5  6  55.1 

6.0 

322  36  42.5 

—1  20  36.5 

6.0 

356  29  48.7 

—3  58  52.6 

6.0 

41  3  50.4 

—5  3  16.5 

6.5 

328  50  30.3 

1  51  56.0 

6.5 

2  30  18.2 

4  16  46.8 

6.5 

46  59  46.2 

4  56  21.6 

7.0 

335  1  22.7 

2  21  39.1 

7.0 

8  29  14.5 

4  31  45.5 

7.0 

52  56  19.6 

4  46  l:{.4 

7.5 

341  9  41.9 

2  49  28.3 

7.5 

14  26  59.2 

4  43  41.7 

7.5 

58  53  45.9 

4  32  56.4 

8.0 

347  15  47.8 

3  15  7.8 

8.0 

20  23  51.6 

4  52  30.1 

8.0 

64  52  19.2 

4  16  36.7 

8.5 

353  19  58.0 

—3  38  23.5 

8.5 

26  20  8.5 

—4  58  6.5 

8.5 

70  52  11.9 

—3  57  22.4 

9.0 

'359  22  27.9 

3  59  2.9 

9.0 

32  10  4.6 

5  0  28.3 

9.0 

76  53  35.2 

3  35  23.2 

9.5 

5  23  30.9 

4  16  55.0 

9.5 

38  11  52.9 

4  59  :34.5 

9.5 

82  56  39.8 

3  10  50.7 

10.0 

11  23  18.7 

4  31  50.6 

10.0 

44  7  45.1 

4  55  25.6 

10.0 

89  1  35.9 

2  43  5}?.5 

10.5 

17  22  1.8 

4  43  42.3 

10,5 

50  3  51.9 

4  48  3.7 

10.5 

95  8  34.0 

2  15  2.0 

11.0 

23  19  49.7 

—4  52  24.5 

11.0 

56  0  23.8 

—4  37  32.6 

u.o 

101  17  45.1 

—1  44  IH.4 

11.5 

29  16  51.9 

4  57  53.1 

11.5 

61  57  31.2 

4  23  57.b 

11.5 

107  29  20.5 

1  12  HM 

12.0 

35  13  17.9 

5  0  6.3 

12.0 

67  .55  25.1 

4  7  26.3 

12.0 

113  43  :33.0 

0  iW  47.3 

12.5 

41  9  18.0 

4  59  3.4 

12.5 

73  54  17.4 

3  48  6.9 

12.5 

120  0  36.1 

—0  4  42.3 

13.0 

47  5  3.6 

4  54  45.8 

13.0 

79  54  21.9 

3  26  9.9 

13.0 

126  20  44.8 

4-0  29  44.9 

13.5 

53  0  47.7 

—4  47  16.3 

1:3.5 

85  55  53.9 

—3  1  47.1 

13.5 

132  44  15.1 

4-1  4  9.5 

14.0 

58  56  45.4 

4  36  39.1 

14.0 

91  59  10.7 

2  :35  11.8 

14.0 

1:39  11  23.8 

1  38  5.9 

14.5 

64  53  14.2 

4  23  0.0 

14.5 

98  4  32.0 

2  6  38.8 

14.5 

145  42  28.4 

2  11  7.4 

15.0 

70  50  34.2 

4  6  25.9 

15.0 

104  12  20.0 

1  36  24.2 

15.0 

152  17  46.0 

2  42  46.7 

15.5 

76  49  8.1 

3  47  4.9 

15.5 

110  22  58.8 

1  4  45.3 

15.5 

158  57  33.2 

■:3  12  :35.8 

16.0 

82  49  21.3 

3  25  6.3 

16.0 

116  36  55.0 

—0  32  1.1 

16.0 

165  42  4.5 

4-3  40  6.4 

16.5 

88  51  42.1 

3  0  40.8 

16.5 

122  54  36.6 

4-0  1  27.9 

16.5 

172  31  32.0 

4  4  50.5 

17.0 

94  56  41.4 

2  34  0.2 

17.0 

129  16  :32.8 

0  35  19.7 

17.0 

179  26  3.7 

4  26  20.3 

17.5 

101  4  52.1 

2  5  17.7 

17.5 

1:35  4:5  1:3.1 

1  9  10.6 

17.5 

18()  25  42.5 

4  44  9.3 

18.0 

107  16  48.6 

1  34  47.9 

18.0 

142  15  6.5 

1  42  35.2 

18.0 

193  :30  24.9 

4  57  52.9 

i  18.5 

113  33  6.6 

—1  2  47.4 

18.5 

148  52  40.4 

4-2  15  6.3 

18.5 

200  40  0.4 

4-5  7  9.2 

19.0 

119  54  22.3 

—0  29  'M.7 

19.0 

155  :36  18.9 

2  46  14.9 

19.0 

207  54  9.8 

5  11  :19.9 

19.5 

126  21  10.7 

-fO  4  29.5 

19.5 

162  26  21.6 

3  15  :30.6 

19.5 

215  12  25.3 

5  11  11.7 

20.0 

132  54  5.0 

0  39  l.H 

20.0 

169  23  1.6 

3  42  21.8 

20.0 

222  34  10.1 

5  5  :36.9 

20.5 

i:«J  33  :{5.0 

1  13  36.0 

20.5 

176  26  2:^.9 

4  6  16.1 

20.5 

229  58  39.2 

4  54  54.8 

21.0 

146  20  5.3 

-1-1  47  43.1 

21.0 

183  :36  23.7 

4-4  26  41.7 

21.0 

2:J7  25  0.0 

4-4  39  12.4 

21.5 

15;^  13  5:17 

2  20  51.2 

21.5 

190  .52  44.6 

4  43  8.0 

21.5 

244  52  14.1 

4  18  43.9 

22.0 

160  15  8.8 

2  52  25.9 

22.0 

198  14  57.5 

4  55  7.1 

22.0 

252  19  19.6 

3  53  51.4 

22.5 

167  23  48.3 

3  21  50.6 

22.5 

205  42  21.0 

5  2  15.6 

22.5 

259  45  13.4 

3  25  4.0 

2:^.0 

174  39  37.6 

.  3  48  28.0 

23.0 

213  14  1.0 

5  4  15.9 

23.0 

267  8  53.4 

2  52  5<i.7 

23.5 

182  2  7.8 

-1-4  11  40.9 

2,3.5 

220  48  51.5 

4-5  0  57.7 

23.5 

274  29  21.2 

4-2  18  9.4 

24.0 

189  30  35.6 

4  30  54.0 

24.0 

228  25  :38.2 

4  52  19.6 

24.0 

2H1  45  44.2 

1  41  23.5 

24.5 

197  4  3.7 

4  45  35.9 

24.5 

236  3  0.7 

4  38  28.8 

24.5 

288  57  17.4 

1  3  22.1 

25.0 

204  41  21.9 

4  55  20.9 

25.0 

243  :39  36.5 

4  19  42.2 

25.0 

29()  3  24.5 

4-0  24  48.1 

25.5 

212  21  9.7 

4  59  51.0 

25.5 

251  14  4.2 

3  56  24.9 

25.5 

303  3  38.3 

—0  13  38.3 

26.0 

220  1  59.5 

4-4  58  57.0 

26.0 

258  45  8.1 

4-3  29  9.2 

26.0 

309  57  41.4 

—0  51  20.3 

2t>.5 

227  42  21.4 

4  52  :39.4 

26.5 

266  11  40.5 

2  58  :52.9 

26.5 

316  45  25.5 

1  27  45.1 

1  27.0 

235  20  47.0 

4  41  8.3 

27.0 

273  :32  44.H 

2  25  17.2 

27.0 

323  2(5  50.6 

2  2  24.2 

1  27.5 

242  55  5:3.5 

4  24  43.0 

27.5 

280  47  :36.3 

1  .50  4.8 

27.5 

:3:50  2  4.7 

2  34  5:5.5 

28.0 

250  26  27.9 

4  3  50.2 

28.0 

287  55  43.5 

1  13  :37.9 

28.0 

:3:36  31  22.5 

3  4  53.2 

28.5 

257  51  29.4 

3  39  2.7 

28.5 

294  5(i  47.6 

4-0  'M   :tt3.7 

28.5 

:342  55  4.6 

3  :V2  7.7 

29.0 

265  lO  10.7 

4-3  10  57.0 

29.0 

301  .^;0  41.6 

0  0  21.5 

29.0 

:349  i:{  :35.8 

—3  56  24.7 

'  29.5 

272  21  59.1 

2  40  11.6 

29.5 

308  M   2>^.9 

0  :U)  43.4 

29.5 

355  27  24.4 

4  17  :34.8 

:jo.o 

279  2(>  :Vi.9 

2  7  25.4 

:«).o 

315  17  22.2 

1  11  59.6 

:\0.{) 

1  :37  1.7 

4  35  31.3 

30.5 

286  2:}  54.9 

1  :i3  KJ.O 

30.5 

:VZ\   50  41.5 

1  45  44.7 

:)0S> 

7  43  0.6 

4  .50  9.3 

31.0 

293  14  1.5 

0  58  IH.H 

31.0 

:V2H  17  52.6 

2  17  :^7.1 

31.0 

13  45  55.1 

5  1  25.8 

31.5 

299  57  9.9 

4-0  23  (\.7 

31.5 

3  M  :{;)  2:>.;t 

—2  47  IH.i) 

31.5 

19  46  19.5 

—5  9  19.0  1 

—  _ 

_  _  —       -      _  - 

—                —  _ 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

1  Day 
!   of 
Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER. 

Trae  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitnde. 

O    /    // 

O         f          II 

O    /    // 

O    /    /• 

O          t         It 

O    1            11 

1.0 

13  45  55.1 

—5  1  25.8 

1.0 

57  34  42.9 

4  42  2.5 

1.0 

101  43  21.8 

—1  37  13.9  1 

1.5 

19  46  19.5 

5  9  19.0 

1.5 

63  32  3.2 

4  25  35.2 

1.5 

107  57  46.5 

1  4  28.4  i 

2.0 

25  44  48. 1 

5  13  48.3 

2.0 

69  30  44.0 

4  6  U.3 

2.0 

114  16  .59.2 

—0  30  31.9 

2.5 

31  41  54.5 

5  14  54.0 

2.5 

75  31  16.7 

3  43  59.3 

2.5 

120  41  23.6 

4-0  4  13.6! 

3.0 

37  38  11.2 

5  12  37.1 

3.0 

81  34  10.8 

3  19  9.0 

3.0 

127  11  17.8 

0  39  23.4  ; 

3.5 

43  34  9.3 

5  6  59.9 

3.5 

87  39  53.6 

—2  51  52  1 

3.5 

133  46  54.1 

4-1  14  30.1 

i   4.0 

49  30  18.2 

4  58  5.3 

4.0 

93  48  49.5 

2  22  22.0 

4.0 

140  28  17.7 

1  49  3.8 

4.5 

55  27  5.5 

4  45  57.3 

4.5 

100  1  19.8 

1  50  54.4 

4.5 

147  15  26.1 

2  22  32.3 

5.0 

61  24  56.7 

4  :w  41.2 

5.0 

106  17  42.5 

1  17  47.9 

5.0 

154  8  8.8 

2  54  21.7 

5.5 

67  24  14.9 

4  12  23.7 

5.5 

112  :iS   ll.G 

0  43  23.1 

5.5 

161  6  7.0 

3  23  57.7 

6.0 

73  25  20.9 

—3  51  12.8 

6.0 

119  2  57.3 

~0  8  2.9 

6.0 

168  8  54.0 

4-3  50  46.2 

C.5 

79  28  33.0 

3  27  18.6 

6.5 

125  3i  5.3 

+0  27  46.5 

6.5 

175  16  55.4 

4  14  14.8 

7.0 

85  34  7.5 

3  0  53.1 

7.0 

i:i2  5  36.9 

1  3  37.0 

7.0 

182  26  30.4 

4  33  53.8 

7.5 

91  42  18.1 

2  32  10.4 

7.5 

138  43  28.9 

1  38  58.3 

7.5 

189  39  53.5 

4  49  18.0 

8.0 

97  53  16.4 

2  1  26.6 

8.0 

145  25  33.9 

2  13  19.3 

8.0 

196  55  15.9 

5  0  7.1 

8.5 

104  7  11.9 

—1  29  0.3 

8.5 

152  11  40.3 

+2  46  7.1 

8.5 

204  11  47.3 

4-5  6  7.1 

9.0 

110  24  12.5 

0  55  12.3 

9.0 

159  1  32.7 

3  16  49.7 

9.0 

211  28  38.4 

i    7  10.5 

9.5 

116  44  24.1 

—0  20  25.4 

9.5 

165  54  52.7 

3  44  55.6 

9.5 

218  45  2.4 

5  3  16.4 

10.0 

123  7  51.6 

-f-0  14  55.6 

10.0 

172  51  19.1 

4  9  54.8 

10.0 

226  0  17.3 

4  54  30.8 

10.5 

129  34  38.4 

0  50  24.2 

10.5 

179  50  28.8 

4  31  20.2 

10.5 

233  13  46.1 

4  41  5.5 

ll.O 

136  4  47.1 

-f  1  25  32.6 

11.0 

186  51  57.3 

4-4  48  48.0 

11.0 

240  24  58.2 

4-4  23  17.9 

11.5 

142  38  19.3 

1  59  52.0 

11.5 

193  55  19.6 

5  1  58.2 

11.5 

247  33  30.0 

4  1  29.9 

12.0 

149  15  16.1 

2  32  53.1 

12.0 

201  0  11.0 

5  10  35.5 

12.0 

254  39  4.0 

3  36  7.1 

12.5 

155  55  38.1 

3  4  6.6 

12.5 

208  6  7.2 

5  14  29.6 

12.5 

261  41  28.6 

3  7  37.9 

13.0 

162  :«)  24.8 

3  33  3.4 

13.0 

215  12  45.1 

5  13  34.9 

13.0 

268  40  37.8 

2  36  32.6 

13.5 

169  26  35.2 

-f  3  59  15.6 

13.5 

222  19  43.1 

-f5  7  51.7 

13.5 

275  36  29.3 

4-2  3  23.0 

14.0 

176  17  7.3 

4  22  16.5 

14.0 

229  26  41.2 

4  57  25.1 

14.0 

282  29  4.5 

1  28  41.7 

14.5 

18:^  10  57.7 

4  41  41.5 

14.5 

236  33  20.7 

4  42  25.0 

14.5 

289  18  26.6 

0  53  0.8 

15.0 

190  8  1.3 

4  57  8.5 

15.0 

243  39  24.4 

4  23  6.4 

15.0 

296  4  40.4 

4-0  16  .52.4 

15.5 

197  8  10  8 

5  8  18.2 

15.5 

250  44  36.3 

3  59  48.7 

15.5 

302  47  50.8 

--0  19  12.1 

16.0 

204  11  16.2 

-f  5  14  54.9 

16.0 

257  48  41.4 

4-3  32  55.4 

16.0 

309  28  2.4 

0  54  42.7 

16.5 

211  17  4.7 

5  16  47.1 

16.5 

264  51  24.9 

3  2  53.4 

16.5 

316  5  19.0 

1  29  10.9 

17.0 

218  25  20.0 

5  13  47.8 

17.0 

271  52  32.4 

2  30  12.7 

17.0 

322  39  43.6 

2  2  10.2 

17.5 

225  35  42.1 

5  5  55.1 

17.5 

278  51  49.5 

1  55  25.8 

17.5 

329  11  17.6 

2  33  1.5.9  1 

18.0 

232  47  47.1 

4  53  12.6 

18.0 

285  49  1.7 

1  19  6.8 

18.0 

335  40  1.3 

3  2  6.0 1 

18.5 

240  1  7.2 

+4  35  49.6 

18.5 

292  43  54.0 

4-0  41  50.9 

18.5 

342  5  54.3 

—3  28  21.3 

19.0 

247  15  11.3 

4  14  1.5 

19.0 

299  36  11.6 

4-0  4  13.6 

19.0 

348  28  55.4 

3  51  45.2 

19.5 

254  29  25.3 

3  48  9.4 

19.5 

306  25  39.6 

0  33  10.4 

19.5 

:554  49  3.6 

4  12  4.1  ; 

20.0 

261  43  12.5 

3  18  39.8 

20.0 

313  12  3.5 

1  9  47.6 

20.0 

1  6  18.3 

4  29  7.5  i 

20.5 

268  55  54.6 

2  46  4.1 

20.5 

319  55  9.5 

1  45  6.7 

20.5 

7  20  39.8 

4  42  48.0  1 

21.0 

276  6  53. 1 

-1-2  10  57.7 

21.0 

326  34  45.0 

2  18  38.8 

21.0 

13  32  10.3 

—4  KJ  0.7  ; 

21.5 

28;i  15  30.1 

1  33  58.7 

21.5 

:Vi3   10  39.7 

2  49  58.6 

21.5 

19  40  53.9 

4  59  43.4 

22.0 

290  21  9.4 

0  55  47.0 

22.0 

339  42  45.0 

3  18  44.0 

22.0 

25  46  57.2 

5  2  56.4  1 

22.5 

297  23  17.5 

-f  0  17  2.6 

22.5 

346  10  55.8 

3  44  3D.4 

22.5 

31  50  29.8 

5  2  42.3 

^3.0 

304  21  25.1 

0  21  35.2 

23.0 

352  35  9.8 

4  7  21.4 

23.0 

37  51  44.5 

4  59  5.3 

23.5 

.311  15  7.1 

0  59  29.5 

23.5 

358  55  28.1 

4  26  47.8 

23.5 

43  50  57.3 

—4  52  11.3  : 

24.0 

318  4  4.0 

1  :^  6.1 

24.0 

5  11  55.9 

4  42  47.8 

24.0 

49  48  27.6 

4  42  7.5 ; 

24.5 

324  48  1.7 

2  10  54.7 

24.5 

11  24  42.4 

4  55  16.8 

24.5 

55  44  38.3 

4  29  2.1 

25.0 

331  26  52.3 

2  43  29.3 

25.0 

17  34  0.3 

5  4  12.6 

25.0 

61  39  55.7 

4 13  4.1 ; 

25.5 

338  0  33.6 

3  13  27.9 

25.5 

23  40  6.7 

5  9  35.5 

25.5 

67  34  48.6 

3  54  2:5.4 

26.0 

344  29  9.0 

3  40  32.7 

26.0 

29  43  21.8 

—5  11  27.5 

26.0 

73  29  49.4 

—5  33  10.4 

26.5 

350  52  47.4 

4  4  30.0 

26.5 

35  44  9.7 

5  9  52.3 

26.5 

79  25  32.7 

3  9  3(i.l 

27.0 

357  11  42.9 

4  25  9.9 

27.0 

41  42  57.1 

5  4  54.8 

27.0 

85  22  35.3 

2  43  .52.5 

27.5 

3  26  14.1 

4  42  2.').2 

27.5 

47  40  13.8 

4  56  40.6 

27.5 

91  21  35.5 

2  16  11.9! 

28.0 

9  36  43.3 

4  56  11.7 

28.0 

53  36  31.9 

4  45  16.5 

28.0 

97  23  13.3 

1  46  47.9 

28.5 

15  43  36.4 

5  6  27.5 

28.5 

59  32  25.7 

4  30  49.6 

28.5 

103  28  8.8 

1  15  55.2 

29.0 

21  47  22.1 

—5  13  12.2 

29.0 

65  28  30.6 

—4  13  27.8 

29.0 

109  37  1.9 

—0  43  50.2 

29.5 

27  48  31.3 

5  16  26.9 

29.5 

71  25  23.4 

3  53  19.9 

29.5 

115  50  31.6 

—0  10  50.8  I 

30.0 

33  47  3(5.6 

5  16  14.0 

30.0 

77  23  41.6 

3  30  ,35.0 

30.0 

122  9  15.0 

4-0  22  43.0  1 

30.5 

39  45  11.8 

5  12  36.8 

30.5 

83  24  2.2 

3  5  2:^.7 

30.5 

128  33  45.7 

0  56  28.7  j 

31.0 

45  41  51.5 

5  5  39.2 

31.0 

89  27  2.2 

2  37  57.4 

31.0 

135  4  :}2.8 

1  30  1.2, 

31.5 

51  38  10.2 

4  55  2<).0 

31.5 

95  'X\   17.5 

—2  8  29.2 

31.5 

141  41  59.4 

4-2  2  53.2 

-  -  - 

-  — 

—   -  - 

-  - 

—      -     __  -  — 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

OCTOBKR. 

Day 

of 

Month. 

NOVEMBER 

Day 

of 

Mouth. 

DECEMBER. 

True  Lcingitiulo. 

T^ititude. 

Tnio,  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

O    /     // 

0      t      II 

0   /   // 

0     /     // 

0   /   // 

0   /   // 

1.0 

135  4  32.8 

+  1  30  1.2 

1.0 

184  33  :'H.7 

-f  4  43  42.6  I 

1.0 

222  2(5  40.8 

-f-4  49  57.2 

1.5 

141  41  59.4 

2  2  53.2 

1.5 

191  53  5.9 

4  54  27.3 

1.5 

230  1  32.3 

4  33  12.4 

2.0 

14S  23  21.0 

2  34  34.3 

2.0 

199  18  19.6 

5  0  24.7 

2.0 

237  39  5.7 

4  11  '30.2 

2.5 

155  17  44.3 

3  4  32.6 

2.5 

206  48  42.6 

5  1  17.0 

2.5 

245  18  0.2 

3  45  12.8 

1   3.0 

162  16  5.8 

3  32  14.5 

3.0 

214  23  5.4 

4  56  53.4 

3.0 

252  56  52.2 

3  14  51.0 

i   3.5 

169  21  to.  I 

-f  3  57  5.6 

3.5 

222  0  9.8 

-1-4  47  12.2 

3.5 

260  34  19.0 

-f-2  41  3.5 

1   4.0 

176  32  30.2 

4  18  .32.3 

4.0 

229  38  31.4 

4  32  21.1 

4.0 

268  9  2.4 

2  4  34.1 

1   4.5 

183  49  27.0 

4  36  3.0 

4.5 

237  16  44.0 

4  12  36.7 

4.5 

275  39  51.4 

1  26  10.3 

;   5.0 

191  11  10.2 

4  49  10.2 

5.0 

244  53  23.9 

3  48  24.6 

5.0 

283  5  44.8 

0  46  40.5 

i   5.5 

198  36  39.6 

4  57  31.4 

5.5 

252  27  13.5 

3  20  17.9 

5.5 

290  25  53.7 

-fO  6  51.7 

6.0 

206  4  47.6 

+5  0  ,51.1 

6.0 

259  57  4.5 

-f  2  48  54.8 

6.0 

297  39  41.5 

—0  32  31.6  1 

0.5 

213  34  22.7 

4  '9  1.4 

6.5 

267  22  0.3 

2  14  57.0 

6.5 

304  46  43.7 

1  10  49.4  1 

7.0 

221  4  11.7 

4  52  2.8 

7.0 

271  41  17.0 

1  39  7.8 

7.0 

3U  46  47.9 

1  47  26.6 

7.5 

228  33  3.9 

4  40  4.2 

7.5 

281  54  24.1 

1  2  9.8 

7.5 

318  39  52.4 

2  21  53  9 

8.0 

235  59  53.5 

4  23  21.9 

8.0 

289  1  3.5 

-f  0  24  43.8 

8.0 

325  26  4.8 

2  53  47.0 

8.5 

243  23  43.1 

+4  2  19.6 

8.5 

20()  I  8.9 

—0  12  32.2 

8.5 

332  5  39.9 

3  22  46.6 

9.0 

250  43  44.7 

3  37  2:».9 

9.0 

302  54  43.6 

0  49  3.9 

9.0 

3:58  38  58.5 

3  48  38.3 

9.5 

257  59  21.0 

3  9  13.7 

9.5 

309  41  58.9 

1  24  21.0 

9.5 

345  6  26.5 

4  11  11.2 

10.0 

265  10  5.8 

2  '38   17.9 

10.0 

316  23  12.7 

1  57  57.3 

10.0 

351  28  32.3 

4  30  17.8 

10.5 

272  15  43.1 

2  5  14.8 

10.5 

322  58  47.4 

2  29  30.0 

10.5 

357  45  46.5 

4  45  5:^.4 

11.0 

279  16  6.4 

-f  1  30  40.7 

ll.O 

329  29  8.1 

—2  58  40.0 

11.0 

3  58  40.7 

4  57  55.6 

11.5 

286  11  17.2 

0  55  10.6 

11.5 

335  54  41.5 

3  25  11.3 

11.5 

10  7  46.5 

5  6  23.7 

12.0 

293  1  23.5 

-fO  19  18.1 

12.0 

342  15  55.0 

3  48  50.8 

12.0 

16  13  35.0 

5  11  18.5 

12.5 

299  46  :58.1 

—0  16  25.2 

12.5 

348  33  15.7 

4  9  27.8 

12.5 

22  16  36.1 

5  12  42.4 

13.0 

306  27  17.1 

0  51  30.1 

13.0 

354  47  9.4 

4  26  53.8 

13.0 

28  17  18.6 

5  10  38.8 

13.5 

313  3  38.8 

—1  25  '29.5 

13.5 

0  .58  0.3 

—4  41  2.4 

13.5 

34  16  9.3 

—5  5  12.1 

14.0 

319  36  2.1 

1  57  59.1 

14.0 

7  6  10.8 

4  51  49.1 

14.0 

40  13  33.1 

4  56  28  0 

14.5 

326  4  45.7 

2  28  36.7 

14.5 

13  12  0.9 

4  59  11.2 

14.5 

46  9  52.7 

4  44  33.5 

15.0 

332  30  7.3 

2  57  2.6 

15.0 

19  15  48.8 

5  3  7.6 

15.0 

52  5  29.2 

4  29  36.4 

15.5 

3:ttJ  52  23.2 

3  22  .59.5 

15.5 

25  17  50.4 

5  3  39.0 

15.5 

58  0  41.8 

4  11  45.9 

16.0 

345  11  47.7 

—3  46  12.3 

16.0 

31  18  19.7 

—5  0  47.5 

16.0 

63  55  47.9 

—3  51  12.5 

1  16.5 

351  28  33.2 

4  6  28.3 

16.5 

37  17  29.5 

4  54  37.2 

16.5 

69  51  3.4 

3  28  8.2 

17.0 

357  42  50.2 

4  23  36.9 

17.0 

43  15  30.8 

4  45  13.6 

17.0 

75  46  43.1 

3  2  46.1 

17.5 

3  54  47.1 

4  37  30.1 

17.5 

49  12  34.4 

4  32  43.9 

17.5 

81  43  0.7 

2  35  20.8 

18.0 

10  4  31.0 

4  48  2.0 

18.0 

55  8  50.7 

4  17  16.9 

18.0 

87  40  9.8 

2  6  8.2 

18.5 

16  12  7.9 

4  55  9.2 

18.5 

61  4  30.3 

—3  59  2.6 

18.5 

93  38  23.4 

—1  35  25.5 

19.0 

22  17  43.3 

4  58  50.5 

19.0 

G6  59  44.3 

3  38  12.8 

19.0 

99  il7  54.7 

1  3  31.1 

19.5 

28  21  22.8 

4  59  6.6 

19.5 

72  54  44.9 

3  15  0.0 

19.5 

105  38  57.4 

—0  30  44.4 

20.0 

•M  2:5  12.3 

4  56  0.5 

20.0 

78  49  45.8 

2  49  38.3 

20.0 

111  41  45.9 

-f-0  2  34.3 

20.5 

40  23  19.0 

4  49  37.0 

20.5 

84  45  2.7 

2  22  22.8 

20.5 

)  17  46  35.3 

0  36  3.9 

21.0 

46  21  51.9 

—4  40  2.8 

21.0 

90  40  53.3 

1  53  29.2 

21.0 

123  53  42.2 

-f  1  9  22.4 

21.5 

52  19  1.6 

4  27  25.9 

21.5 

96  37  37.5 

1  23  14.4 

21.5 

130  3  24.2 

1  42  7.6 

22.0 

58  15  1.3 

4  11  55.6 

22.0 

102  :^5  :i7.8 

0  51  55.7 

22.0 

136  16  0.2 

2  13  56.7 

22.5 

64  10  7.1 

3  53  42.6 

22.5 

108  35  19.1 

—0  19  51.1 

22.5 

142  31  50.4 

2  44  2ti.6 

23.0 

70  4  37.9 

3  32  58.6 

23.0 

114  37  9.0 

-f  0  12  40.6 

23.0 

148  51  15.9 

3  13  14.0 

23.5 

75  58  55.6 

—3  9  .55.9 

23.5 

120  41  37.2 

-f  0  45  19.8 

23.5 

155  14  38.1 

-f-3  39  55.5 

24.0 

81  53  25.4 

2  44  47.6 

24.0 

126  49  15.5 

1  17  46.2 

24.0 

161  42  18.9 

4  4  7.9 

24.5 

87  48  :55.5 

2  17  47.7 

24.5 

133  0  36.8 

1  49  38.7 

24.5 

168  14  39.4 

4  25  28.1 

25.0 

93  44  57.1 

1  49  10.4 

2.5.0 

139  16  15.8 

2  20  35.2 

25.0 

174  51  59.4 

4  43  33.5 

25.5 

99  43  4.0 

1  19  10.9 

25.5 

145  36  46.5 

2  50  12.7 

25.5 

181  34  36.2 

4  58  2.1 

26.0 

105  43  32.5 

—0  48  5.3 

26.0 

152  2  42.5 

-f  3  18  7.0 

26.0 

188  22  43.8 

-1-5  8  33.3 

26.5 

111  47  0.8 

—0  16  10.5 

26.5 

158  34  ;i5.3 

3  43  52.9 

26.5 

195  16  31.7 

5  14  48.3 

,  27.0 

117  54  8.3 

+0  16  15.5 

27.0 

165  12  53.1 

4  7  4.2 

27.0 

202  16  3.2 

5  16  30.7 

;  27.5 

124  5  35.3 

0  48  53.3 

27.5 

171  57  59.0 

4  27  14.2 

27.5 

209  21  14.9 

5  13  27.6  . 

'  2H.0 

130  22  1.5 

1  21  22.0 

28.0 

178  50  9.9 

4  43  5(5.2 

28.0 

216  31  55.2 

5  5  30.3 

28.5 

136  44  5.3 

1  53  18.6 

28.5 

185  49  34.0 

4  56  43.9 

28.5 

223  47  43.7 

4  52  35.6 

29.0 

143  12  22.8 

-1-2  24  18.6 

29.0 

192  56  9.4 

-f-5  5  12.8 

29.0 

2:n  8  10.2 

-f  4  34  46.4 

29.5 

149  47  25.6 

2  53  55.2 

29.5 

200  9  42.7 

5  9  1.1 

29.5 

238  :W  35.4 

4  12  13.1 

30.0  ! 

156  29  39.7 

3  21  39.7 

30.0 

207  29  47.5 

5  7  51.3 

30.0 

246  0  11.0 

3  45  13.5 

'  30.5 

163  19  23.1 

3  47  2.0 

30.5 

214  55  44.4 

5  1  31.5 

30.5 

253  30  0.8 

3  14  13.4 

31.0 

170  16  44.8 

4  9  30.7 

31.0 

222  2()  40.8 

4  49  57.2 

31.0 

2()1  1  2.9 

2  39  45.8 

31.5 

177  21  41.8 

-f  4  28  34.4 

31.5 

230  1  32.3 

+4  33  12.4 

31.5 

2(>^  32  ll.O 

4-2  2  30.2 

_  >   ..  — 

— ,  .   . —   — 

— 

— 

,-  —       — 

-  -  - 

-     1 

276 


MOON'S  EQUATOR,    1888. 


FOR  GREENWICH  MEAN  NOON 

• 

1 

Date 

• 

THE 

MOON'S  EQUATOR. 

([ 

• 

A 

a' 

IncliDation 

Asceud'gNodeoii 

i  Asc^nd'g  Node 

Moan 

to 

Eartirt)  Eauator 
to  Aseenaing 

;             oil 

Longitude 

Mean 

Xfnfi/vn  of 

Eartli's 

Earth's 

of  the 

Solar 

JMJU\^VM.\MMA      \JM 

Equator. 

Node  on  Eclipt  ic. 

313  4L9 

Equator. 

1 
1 

357°  18.6 

Moon. 

Days. 

<L 

Jan. 

1 

24  27'.  I 

131°  28.4 

0.1 

\    \9M 

11 

24  26.5 

313  11.5 

357  17.2 

263  14.2 

0.2 

2  38.12 

21 

24  25.9 

312  41.0 

357  15.9 

35     0.1 

0.3 

3  57.18 

31 

24  25.3 

312   10.4 

357   14.5 

166  45.9 

0.4 

5   16.23 

Feb. 

10 

24  24.7 

311  39.8 

357   13.2 

298  31.8 

0.5 
0.6 

6  35.29 

7  54.35 

20 

24  24.0 

311     8.3 

357  11.9 

70  17.6 

0.7 

9    13.41 

March 

1 

24  23.4 

310  37.7 

357  10.6 

202     3.5 

0.8 

10  32.47 

11 

24  22.8 

310     7.1 

357     9.3 

338  49.3 

0.9 

11    51.53      , 

21 

24  22.2 

309  36.5 

357     8.0 

105  35.2 

31 

24  21.6 

309     5.9 

357     6.7 

237  21.0 

1.0 
2.0 

13   10.58 
26  21.17 

April 

10 

24  20.9 

308  35.3 

357     5.5 

9     6.8 

3.0 
4.0 
5.0 

39  31.75      1 
52  42.33 
65  52.92 

K 

20 

24  20.3 

308     4.7 

357     4.3 

140  52.6 

30 

24  19.6 

307  34.0 

357     3.1 

272  38.4 

May 

10 

24  19.0 

307     3.4 

357     1.9 

44  24.3 

6.0 

79     3.50 

20 

24  18.3 

306  32.7 

357     0.7 

176  10.1 

7.0 
8.0 

92   14.09 
105  24.67 

30 

24  17.7 

306     2.0 

356  59.5 

307  56.0 

9.0 

118  35.25 

June 

9 
19 

24  17.0 
24  16.4 

305  31.3 
305     0.6 

356  58.3 
356  57.2 

79  41.8 
211  27.7 

10.0 

Hours. 

131    45.84 

1 

O               t 

29 

24  15.7 

304  29.9 

356  56.0 

343  13.5 

1 

0  32.94 

July 

9 

24  15.0 

303  59.2 

a(o6  54.9 

114  59.4 

2 
3 

1      5.88 
1    38.82 

19 

24  14.3 

303  28.4 

356  53.8 

246  45.2 

4 

2   11.76 

29 

24  13.6 

302  57.6 

356  52.7 

18  31.0 

5 

2  44.70      1 

Aug. 

8 

24  12.9 

302  26.8 

356  51.7 

150  16.8 

6 

3   17.65 

18 

24  12.2 

301  56.0 

356  50.6 

282     2.6 

7 

3   50..59     i 

28 

24  11.5 

301  25.2 

356  49.6 

53  48.5 

8 
9 

4   23.53 
4   56.47 

Sept. 

7 

24  10.8 

300  54.4 

356  48.5 

185  34.3 

10 

5  2iMl 

17 

24   10.1 

300  23.6 

356  47.5 

317  20.2 

11 
12 
13 

6     2.35 

27 

24     9.4 

299  52.7 

356  46.5 

89     6.0 

Oct. 

7 

24     8.7 

299  21.9 

356  45.5 

220  51.9 

b  35.29     1 

7     8  23     j 

17 

24     8.0 

298  51.0 

356  44.5 

352  37.7 

14 

7  41.17 

15 

8    14.11 

27 

24     7.2 

298  20.1 

356  43.5 

124  23.6 

Nov. 

6 

24     6.5 

297  49.2 

356  42.5 

256     9.4 

16 

8  47.06 

16 

24     5.8 

297  18.2 

356  41.6 

27  55.2 

17 

9  20.00 

26 

24     5. 1 

296  47.3 

356  40.7 

159  41.0 

18 

9  52.94 

Dec. 

6 

24     4.3 

296  16.3 

356  39.8 

291  26.8 

19 
20 

10  25.88 
10  58.82 

16 

24     3.5 

295  45.4 

356  38.9 

63  12.7 

21 

11    31.76 

26 

24     2.7 

295  14.4 

356  38.0 

194  58.5 

22 

12     4.70 

36 

24     1.9 

294  43.4 

356  37.1 

326  44.4 

23 

12  37.64 

MOON'S   LIBRATION. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— A  — 180°). 

ft-?- 

A?. 

1 

a 

B 

ft-A 

aA 

1 
a 

B 

s 

o'.o 

39 

O     / 

0  0.0 

180 

o 

46 

0'.6 

56 

O          1 

1  3.9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

I  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  169 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33  2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4     125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4     132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

•  152 

74 

0.3     141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3     150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3     160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3     172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2     186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2     202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2     222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2     247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2     278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1     318 

1  28.1 

97 

:}8 

0.6 

49 

0  54.7 

142 

84 

0.1     370 

1  28.3 

W 

39 

0.6 

50 

0  55.9 

141 

85 

0.1     440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1     555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1  •   740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0    1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0    2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0     00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

aA 

1 
a 

B 

ft->- 

a 

B 

ft-? 

A  A  has  the  sign 

of  tan  ( y 

'--ft) 

a  has  the  sign  of  cos  (  ^  —  A  ) 

B  hiiB  the  sign  of  sin  (ft— rA) 

EPH  88 — 18 — 5 
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OBLIQUITY,  PRECESSION,  ETC.,  1888. 


FOR  GREENWICH  MEAN  NOON. 


Jan. 


Feb. 


1 
11 
21 
31 
10 


20 
March  1 
11 
21 
31 

April  10 
20 
30 

May  10 
20 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


30 

9 
19 
29 

9 

19 
29 

8 
18 

28 

7 
17 
27 

7 
17 

27 

6 

16 

26 

6 

16 
26 
36 


Apparent 
Obluiuity 

of  iho 

Ecliptic. 

(Hansen.) 


23  27' 


23  27 


23  27 


23  27 


23  27 


23  27 


23  27 


23  27 
23  27 


// 


7.04 
7.19 
7.39 
7.63 

7.88 

8.11 
8.30 

8.45 
8.53 

8.54 

8.50 
8.41 
8.30 

8.17 
8  07 

8.00 
7.96 

7.97 
8.06 
8.20 

8.38 
8.60 
8.85 
9.09 
9.32 

9.50 
9.61 
9.67 
9.68 
9.64 

9.55 
9.43 
9.31 
9.22 
9.17 

9.17 
9.23 
9.36 


Equation  of  Equinoxes 


In  Longitude. 


12.79 
12.52 
12.36 
12.33 
12.44 

12.71 
13.10 
13.58 
14.10 
14.61 

15.06 
15.41 
15.63 
15.72 
15.67 

15.49 
15.22 
14.90 
14.58 
14.29 

14.08 
13.98 
14.01 
1417 
14.46 

14.85 
15.31 
15.80 
16.27 
16.68 

16.97 
17.12 
17.10 
16.94 
16.68 

16.34 
15.96 
15.59 


inoxes 

Precosaion 

of 

£.quiuox('.s 

In 

R.  A. 

Lt)ii;;itii(l<". 

0^781 

oioo 

0.765 

1.38 

0.'?55 

2.75 

0.753 

4.13 

0.760 

5.50 

0.776 

6.88 

0.799 

8.26 

0.828 

9.63 

0.860 

11.01 

0.892 

12.38 

0.920 

13.76 

0.941 

15.14 

0.954 

16.51 

0.959 

17.89 

0.956 

19.26 

0.916 

20.64 

0.930 

22.02 

0.910 

23.39 

0.890 

24.77 

0.872 

26.14 

0.859 

27.52 

0.853 

28.90 

0.855 

30.27 

0.865 

3K65 

0.883 

33.02 

0.907 

34.40 

0.935 

3.5.'78 

0.965 

37.15 

0.993 

38.53 

1.018 

39.90 

1 .036 

41.28 

1.045 

42.66 

1.044 

44.03 

1.034 

45.41 

1.018 

46.78 

0.997 

48.16 

0.974 

49.54 

0.952 

50.91 

The  Sun's 


Mean  Obliquity,  1888.0,    23°27M3''.G4  (Hansen). 
Mean  Obliquity,  1888.0,     23°27'Lr.33  (Peters). 

Preces.sion  for  1888.5 50''.'2()I3 

Precession  in  n  Solar  Day CM  376 

Precession  in  a  Sidereal  Day 0".1372 

Sun's  Mean  Equatorial  Ilorizontiil  Parallax  .       8''.818 


Aberration. 


20.80 
20.79 
20.77 
20.74 
20.71 

20.67 
20.63 
20.57 
20.51 
20.45 

20.39 
20.34 
20.29 
20.24 
20.19 

20.16 
20. 13 
20. 1 1 
20.11 
20.10 

20.12 
20.14 
20.17 
20.20 
20.24 

20.29 
20.35 
20.41 
20.47 
20.53 

20.59 
20.64 
20.69 
20.73 
20.76 

20.78 
20.79 
20.79 


log  1.70123 
log  9.138(5.3 
log  9.i:J744 
log  0.94685 


Hor.  Par. 


9.00 
9.00 
8.99 

8.98 
8.96 

8.94 
8.92 
8.90 

8.87 
8.85 

8.82 
8.80 
8.78 
8.76 
8.74 

8.72 
8.71 
8.71 
8.70 
8.70 

8.71 
8.72 
8.73 
8.75 
8.77 

8.79 

8.81 
8.84 
8.87 
8.88 

8.91 
8.93 

8.95 
8.97 
8.98 

8.99 
9.00 
9.00 


Mean 
Longitude 
of  Moon's 
Ascending 

Node. 


131 
130 
130 
129 
129 


13.5 
41.7 
10.0 
38.2 
6.4 


128  34.7 
128  2.9 
127  31.1 
126  59.3 
126  27.6 

125  55.8 
125  24.0 
124  52.3 
124  20.5 
123  48.7 


123 
122 
122 
121 
121 


16.9 
45.2 
13.4 
41.6 
9.8 


120  38.1 
120  6.3 
119  34.5 
119  2.8 
118  31.0 


117 
117 
116 
116 
115 

115 
114 
114 
113 
113 


59.2 
27.4 
55.7 
23.9 
52.1 

20.3 
48.6 
16.8 
45.0 
13.3 


112  41.5 
112  9.7 
111  37.9 


Daily  Motion 

of  Q 

— 3M77 
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280         FORMULA]]  FOR  STAR  REDUCTIONS,  1888. 


FORMUL/E  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  JJESSKI.,  AND  TUK  CONSTANTS  OF  PETERS  AND  STRUVE. 

DOTATION. 
Tf  the  time,  reckoned  in  unitH  of  one  year,  from   tlie  beginning  of  the   Besueiian  fictitious  year, 
(1887,  December  3I«M!)6  =  18HH,  January  O'M'JG,  Washington  mean  lime), 
tto*  ^ot  the  Btar's  mean  right  aHcension  and  det-lination  at  the  beginning  of  the  fictitious  year, 
or,  r^    the  star't)  apparent  right  asceuHion  and  declination  at  the  time  r, 
^,  fi'j  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 

^,  the  longitude  of  the  moon's  ascending  node, 
w,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon's  mean  longitude. 

liESSELIAN  8TA U - :^ UMBERS. 

A  =  T  —  0.34248  sin  Q  —  O.OOOJ  1  sin  (3  0  —  T) 

+  0.00410  sin  2  ^  —  0.00005  sin  2  (  0  —  ft  ) 

—  0.02521  sin  2  0  +  0.00010  sin  2  (0  —  V  ) 
+  0.00293  sin  (0  +  82°  8')  +  O.OOOOi)  sin  (2  r'  —  ft  ) 
+  0.00025  sin  (2  0  —  ft)  +  0.00005  cos  V 

—  0.00405  sin  2  d  4"  0.00004  sin  2  V 
+  0.00135  sin   (d    —  V) 

fi  =  —  1K2239  cos  Q  —  d!0027  cos  (3  0  —  T) 

+  0.0895  cos  2  Q  +  0.0067  cos  (2  0  —  ft) 

—  0.5506  cos  2  0  -f-  0.0024  cos  ( 2  T'  —  ft  ) 

—  0.0092  cos  (  0  +  280O  57')  —  0.0023  sin  V 

—  0.0886  cos  2  ([  +  0.0008  cos  2  T' 


C  =  —  20.4451  cos  6>  cos  0 

i)  =  _  20.4451  sin  0 

i;  =  —    0.0461  sin  Q  +  0".0014  sin  2  Q  —  0".0033  sin  2  0 

Bess  EL*  s  Star -Constants, 
a  =  3" .07244  -|-  1'.33689  sin  ao  tan  6q  =  precession  in  right  ascension 
b  =  -^g  cos  tto  tan  So 
e  =  -j^g-  cos  ao  sec  So 

fl(  =  tV  8*"  tto  sec  So 

a'  =  20".0533  cos  ao  =  precession  in  declination 

b'  =  —  sin  ao 

c'  =  tan  (J  cos  do  —  sin  aosin  So 

d'  =  cos  ao  sin  do 

Reduction  to  Apparent  Position, 
a=zao+TJl+Aa+Bb+Cc+Dd  +  E  (in  time) 

S  =  do  +  r/x'  +  Aa'  +  Bb'  +  Cc'  +  Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

f  =  46".0866  ^  +  £  (in  arc)  =  3«.07244  A  +  ^,^  E  (in  time) 

g  sin   G  =  B  k  8in  H  =  C  >         ^^ 

®  t  =  C  tan  (J 

g  COB  G  =  20".0533  A  h  cos  JT  =  D 

Reduction  to  Apparent  Position, 
a  =  tto  +  /  +  r/z  +  j^.5  g"  sin  (G  -|-ao)  tan  (5  +  h  ^  «i"  (H^  +  ao)  sec  6  (in  time) 

d  =  do  +  r/i'+  jo"co8(G+ao)  +  A  cos  (/f -|-ao)  sin  d  +  i  cos  fJ  (in  arc) 

Notes. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when   Bessel's  star-constants  ore  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(5)  In  using  the  star-constants  of  the    British  Association  CatUrooue^  «,  A,  c,  d^  a',  6',  c',  rf', 
must  be  changed  to  c,  rf,  a,  A,  — c',  — rf',  — a',  — h\  respectively. 

-     -        .-  . J 
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FOR  WASUINGTON 

iAIKAN 

MIDNIGHT. 

1 

Solnr  D;iy. 
(Sid.  Hour.) 

1 

Log  A. 

!.««;  n. 

1 

Lo:;  r. 

Leg  D. 

Solar  Day. 
(Si«|.  Hour.) 

Lt.g  A. 

I^g  /;. 

Log  C. 

I-4)g  /^. 

1 

Jan.   0 

-9.3960 

+0.8211 

-0.5247 

+1.3036 

Kel..   15 

-9.0807 

+0.7369 

-1.1968 

"  1 
+  1.0465 

1 

9.3897 

0.8175 

0.5653 

1.3021 

16 

9.0790 

0.7370 

1.2017 

1.0345 

t2 

9.3648 

0.8141 

0.6023 

1 .3005 

17 

9.0748 

0.7381 

1 .2063 

1 .0220 

3 

9.3808 

0.8113 

0.6363 

1.2987 

18 

9.0(»77 

0.7394 

1.2108 

1 .0090 

4 

9.3775 

0.8097 

0.6(:76 

1.2968 

19 

1 

9.0574 

0.7403 

1.2151 

0.9955  ! 

h 

(7.0)  5 

-9.3741 

+0.8092 

-0.6967 

+  1.2918 

(10.0)  20 

-9.0443 

+0.7402 

-1.2192 

+0.9814 

() 

9.3700 

0.8()!)8 

0.7239 

1 .29->6 

21 

9.029(» 

0.7388 

1 .2232 

0.9(»67 

7 

9.3646 

0  8III 

0.7493 

1 .2i»02 

22 

9.0144 

0.73(>0 

1 .2270 

0.9513 

8 

9.3576 

0.8126 

0.7731 

1.2877 

23 

9.0006 

0.7319 

1 .2307 

0.9353 

9 

9.3491 

0.81  :i6 

0.7956 

1.2851 

21 

8.!)894 

0.7271 

1 .234 1 

0.9185  ! 

1 

10 

-9.3392 

+0.8139 

-0.81(59 

+  1.2823 

25 

-8.9814 

+0.7221 

-1.2374 

+0.9009 

II 

9.3287 

0.8129 

0.837 1 

1.2793 

26 

8.9766 

0.7176 

1.2405 

0.8825 

\2 

9.3182 

0.8106 

0.8562 

1.2762 

27 

8.Uir42 

0.7143 

1.2435 

0.8()31 

13 

9.3086 

0.8073 

0.8744 

1.2729 

28 

8.9729 

0.7125 

1.2464 

0.8426 

14 

9.3006 

0.8032 

0.8917 

1.2694 

29 

8.9709 

0.7123 

1.2491 

0.8210 

15 

-9.2945 

+0.7990 

-0.90H2 

+  1.26.%8 

Mai.   1 

-8.9665 

+0.7133 

-1.2516 

+0.7982 

16 

9.2902 

0.7951 

0.0239 

1 .2620 

2 

8.9585 

0.7151 

1 .2540 

0.7740 

17 

9.2873 

0.7921 

0.9390 

1.2581 

3 

8.9464 

0.7169 

1 .2562 

0.7481 

18 

9.2852 

0.7903 

0.9535 

1 .2540 

4 

8.9303 

0.7182 

1.2583 

0.7206 

19 

9.2828 

0.7897 

0.9674 

1 .2497 

5 

8.9II1 

0.7182 

1 .2602 

0.6910 

(8.0)  20 

-9.2794 

+0.7J)01 

-0.9807 

+  1.2452 

(11.0)  6 

-8.8906 

+0.7168 

-1.2620 

+0.6592 

2\ 

9.2743 

0.7912 

0.9934 

1 .2405 

8.8706 

0.7140 

1 .2637 

0.6246 

2-<> 

9.2671 

0.7922 

1.00.56 

1.2357 

8 

8.8535 

0.7101 

1 .2652 

0.5871 

23 

9.2580 

0.7927 

1.0174 

1 .2306 

9 

8.8412 

0.7055 

1 .2666 

0.5457 

24 

9.2474 

0.7921 

1 .0287 

1 .2254 

10 

8.8343 

0.7010 

1 .2679 

0.5000 

25 

-9.2360 

+0.7903 

-1.0396 

+  1.2200 

11 

-8.8326 

+0.6974 

-1.2690 

+0.4488 

26 

9.2248 

0.787 1 

1.0501 

1.2144 

12 

8.8342 

0.6952 

1.2700 

0.3905 

27 

9.2146 

0.7830 

1.0(>02 

1 .2085 

13 

8.8366 

0.6946 

1 .2708 

0.3231  i 

28 

9.2062 

0.7782 

1 .0700 

1 .2024 

14 

8.8377 

0.6956 

1.2715 

0.2432 

29 

9.1998 

0.7735 

1 .0794 

1.1961 

15 

8.8350 

0.6977 

1.2721 

0.1452 

30 

-9.1952 

+0.7694 

-1.0885 

+  1.1896 

16 

-8.8271 

+0.7004 

-1.2726 

+0.0183 

|-«l).  31 

9.1919 

0.7663 

1.0973 

1  1828 

17 

8.8136 

0.7029 

1 .2729 

9.8382 

1 

9.1889 

0.7646 

1.1057 

1.1758 

18 

8.7944 

0.7046 

1.2731 

+9.5250 

2 

9.1851 

0.7643 

1.1138 

1.1685 

19 

8.7711 

0.7050 

1.2731 

-8.2788 

3 

9.1797 

0.7648 

1.1217 

1.1610 

20 

1 

8.7458 

0.7038 

1.2731 

9.5717 

i 

h 
(9.0)  4 

-9.1719 

+0.7(i58 

-1.1293 

+  1.1532 

(i'i.O)  2! 

-8.7212 

+0.7012 

-1.2729 

-9.8615 

5 

9.1617 

0.7666 

1.1366 

1.1451 

22 

8.7000 

0.6977 

1.2725 

0.0334 

6 

9.1492 

0.7667 

1.1436 

1.13<)8 

23 

8.6817 

0.6937 

1.2721 

0.1563 

7 

9.1354 

0.7656 

1.1504 

1.1281 

24 

8.6754 

0.6902 

1.2715 

0.2513 

8 

9.1212 

0.7631 

1.1570 

1.1192 

25 

8.6715 

0.6877 

1 .2707 

0.3294 

9 

-9.1081 

+0.7593 

-1.1633 

+  1.1099 

26 

-8.()706 

+0.()867 

-1.2699 

-0.3i)55 

10 

9.0971 

0.7546 

1.1694 

1.1003 

27 

8.6687 

0.(i875 

1.2689 

0.4526 

11 

9.0891 

0.7495 

1.1753 

1 .0903 

28 

8.6626 

0.6898 

1 .2678 

0.5030 

12 

9.0842 

0.7447 

I.I8I0 

1.0799 

29 

8.6500 

0.6930 

1.2665 

0  5480 

13 

9.0819 

0.7407 

1.1864 

1.0692 

30 

8.6284 

0.6965 

1 .2652 

• 

0.5886  ; 

i 

14 

-9.0813 

+0.7381 

-1.1916 

+1.0581 

31 

-8.59()9 

+0.6!n)6 

- 1 .2637 

-0.6256  ' 

15 

-9.0807 

+0.7369 

-1.1968 

+  1.0465 

32 

-8.5558 

+0.7016 

-1.2620 

-0.6596 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A, 

Los   B. 

Log  C. 
-1.2620 

Log  I), 

Solar  Day. 
(Sid.  Hour.) 

May      17 

Lop  A. 

Log  B, 

Log  C. 

Log  X). 

Apr. 

1 

-8.5553 

+0.7016 

-0.6596 

+8.8598 

+0.7260 

-1.0015 

-1.2374 

3 

8.5076 

0.7022 

1 .2602 

0.6909 

18 

8.8713 

0.7240 

0.9897 

1.2419 

3 

8.4518 

0.7012 

1 .2583 

0.7200 

19 

8.8801 

0.7232 

0.9775 

1 .8463 

h 

4 

8.4036 

0.6990 

1 .2563 

0.7471 

h    '^0 

8.8876 

0.7238 

0,9649 

1.2505 

(13.0) 

5 

8.3606 

0.6959 

1.2541 

0.7725 

(16.0)  21 

8.8963 

0.7258 

0.9518 

1 .2.545 

6 

-8.3314 

+0.6928 

-1.2518 

-0.7964 

22 

+8.9078 

+0.7290 

-0.9381 

-1.2584 

7 

8.3170 

0.6902 

1 .2493 

0.8189 

23 

8.9234 

0.7.328 

0.9238 

1.2621 

8 

8.3153 

0.6890 

1.2467 

0.8402 

24 

8.9426 

0.7365 

0.9089 

1 .2657 

9 

8.3195 

0.6893 

1.2439 

0.8(J03 

25 

8.9645 

0.7395 

0.8934 

1.2691 

10 

8.3204 

0.6913 

1.2411 

0.8794 

26 

8.9876 

0.7413 

0.8772 

1 .2723 

11 

-8.3107 

+0.6945 

-1.2381 

-0.8976 

27 

+9.0101 

+0.7416 

-0.8603 

-1.2754 

12 

8.2835 

0.6985 

1 .2349 

0.9149 

28 

9.0304 

0.7405 

0.8425 

1 .2784 

13 

8.2338 

0.7026 

1.2315 

0.93 1 4 

29 

9.0474 

0.7382 

0.8238 

1.2812 

14 

8.1529 

0.7059 

1 .2280 

0.9472 

30 

9.0607 

0.7354 

0.8042 

1 .2839 

15 

8.0310 

0.7080 

1.2244 

0.9623 

31 

9.0702 

0.7327 

0.7836 

1 .2865 

16 

-7.8163 

+0.7086 

-1.2206 

-0.9767 

Jmiti       1 

+9.0767 

+0.7306 

-0.7619 

-1 .2889 

17 

7.5366 

0.7077 

1.2166 

0.9906 

2 

9.0815 

0.7298 

0.7388 

1.2912 

18 

-6.5441 

0.7056 

1.2125 

1.0039 

3 

9.0856 

0.7304 

0.7143 

1 .2^)34 

19 

+7.3181 

0.7030 

1 .2082 

1.0166 

h        4 

9.0907 

0.7324 

0.6882 

1.2954 

« 

20 

7.5752 

0.7005 

1 .2038 

1 .0289 

(ir.o)   5 

9.0978 

0.7353 

0.6604 

1.2973 

(14.0)  2\ 

+7.6822 

+0.6989 

-1.1992 

-1.0407 

6 

+9.1076 

+0.7385 

-0.6306 

-1.2991 

22 

7.7388 

0.6985 

1.1944 

1.0521 

7 

9.1199 

0.7415 

0.5984 

1.3007 

23 

7.7868 

0.6998 

1.1894 

1.0631 

8 

9.1342 

0.7436 

0.5634 

1 .3022 

24 

7.8519 

0.7026 

1.1842 

1 .0736 

9 

9.1494 

0.7443 

0.5253 

1.3036 

25 

7.9420 

0.7065 

1.1789 

•    1.0838 

10 

9.1644 

0.7436 

0.4834 

1.3048 

26 

+8.0500 

+0.7109 

-1.1734 

-1.0936 

11 

+9.1779 

+0.7415 

-0.4369 

-1 .3059 

27 

8.1629 

0.7149 

1.1677 

1.1031 

12 

9.1896 

0.7384 

0.3847 

1 .3069 

28 

8.2683 

0.7181 

1.1618 

1.1123 

13 

9.1988 

0.7350 

.    0.3252 

1 .3078 

29 

8.3610 

0.7199 

1.1557 

1.1211 

14 

9.2058 

0.7318 

0.2561 

1 .3086 

30 

8.1371 

0.7202 

1.1494 

1.1296 

15 

9.2113 

0.7295 

0.1730 

1.3092 

May 

I 

+8.4969 

+0.7191 

-1.1428 

-1.1379 

16 

+9.2159 

+0.7285 

-0.0726 

-1.3097 

2 

8.5407 

0.7171 

1.1360 

1.1458 

17 

9.2207 

0.7289 

9.9395 

1.3101 

3 

8.5705 

0.7147 

1.1290 

1.1535 

18 

9.2267 

0.7306 

9.7466 

1.3104 

4 

8.5889 

0.7126 

1.1;M8 

1.1609 

h      "» 

9.2342 

0.7331 

-9.3909 

1.3106 

• 

5 

8.5993 

0.7115 

1.1143 

1.1681 

(18.0)  20 

9  2438 

0.7357 

+8.8261 

1.3106 

(19.0) 

6 

+8.6057 

+0.7118 

-I.10(i5 

-1.1751 

21 

+9.2551 

+0.7378 

+9.5786 

-1.3105 

7 

8.6118 

0.7136 

1.0985 

I.I8I8 

22 

9.2675 

0.7389 

9.8395 

1.3103 

8 

9.6222 

0.7168 

1 .0902 

1.1882 

23 

9.2799 

0.7385 

0.0013 

1.3100 

9 

8.6392 

0.7208 

1.0816 

1.1945 

24 

9.2918 

0.7306 

0.1186 

1.3096 

10 

8.6639 

0.7250 

1 .0728 

1 .2006 

25 

9.3022 

0.7334 

0.2108 

1 .3090 

11 

+8.6945 

+0.7287 

-1.0637 

-1.2064 

26 

+9.3106 

+0.7294 

+0.2866 

-1.3083 

12 

8.7288 

0.7314 

1.0542 

1.2120 

27 

9.3170 

0.7252 

0.3512 

1.3075 

13 

8.7631 

0.732(3 

1.0444 

1.2175 

28 

9.3215 

0.7215 

0.4073 

1 .3066 

14 

8.7948 

0.7323 

1 .0342 

1 .2227 

29 

9.3246 

0.7189 

0.4569 

I..3055 

15 

8.82-20 

• 

0.7308 

1 .0237 

1 .2278 

30 

9.3272 

0.7177 

0.5013 

1.3043 

16 

+8.8437 

+0.7284 

-I.0I-2H 

-1.2327 

31 

+9.3301 

+0.7180 

+0.5414 

-1.3030 
-^1.3016 

17 

+H.85i)8 

+0.72()0 

-1.0015 

-1.2374 

32 

f9.3338 

+0.7194 

+0.5780 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A, 

Log  B. 

Log  C. 

Leg  D. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

1 

Log  I), 

July 

1 

+9.3301 

+0.7180 

+0.5414 

-1.3030 

A  iig.  1  (5 

+9.5400 

+0.6377 

+  1.1848 

-1.0726 

2 

9.3338 

0.7194 

0..57H0 

1.3016 

17 

9.5454 

0.6350 

1.1899 

1.0621 

3 

9.3389 

0.7214 

0.6117 

1 .3000 

18 

9.5503 

0.6305 

1.1948 

1.0512 

4 

9.3457 

0.723-^ 

0.04  •>9 

1 .2983 

h   »'•• 

9.5544 

0.6246 

1.1995 

1.0399 

* 

5 

9.3538 

0.7245 

0.()7I8 

1 .2965 

(tJ»2.0)  20 

9.5574 

0.6179 

1.2040 

1 .0282 

(10.0) 

6 

+9.3627 

+0.7245 

+0.(5988 

-1.2946 

21 

+9.5593 

+0.6114 

+1.2084 

-1.0160 

7 

9.3718 

0.7229 

0.7241 

1 .2925 

22 

9.5601 

0.6058 

I.2I27 

1.0034 

8 

9.3803 

0.7198 

0.7479 

1.2903 

23 

9.5604 

0.(5019 

1.2168 

0.91^02 

9 

9.3877 

0.7155 

0.7704 

1 .2880 

24 

9.5(505 

0.(5001 

1.2207 

0.9765 

10 

9.3937 

0.7106 

0.7917 

1 .2855 

25 

9.5608 

0.6001 

1.2244 

0.9622 

II 

+9.3983 

+0.7057 

+0.8119 

-1.2829 

2(5 

+9.5618 

+0.6015 

+  1.2280 

-0.9473 

12 

9.4017 

0.7016 

0.8310 

1.2802 

27 

9.5637 

0.6035 

1.2315 

0.9317 

13 

9.4044 

0.6987 

0.8192 

1 .2774 

28 

9.5(566 

0.(5052 

1 .2348 

0.9154 

1 

14 

9.4070 

0.6974 

0.6(5(55 

1.2744 

29 

9.5702 

0.6058 

1.2379 

0.8983 

15 

9.4:oi 

0.6975 

0.8831 

I.27I2 

30 

9.5743 

0.6046 

1.2409 

0.8804 

16 

+9.4142 

+0.6987 

+0.8990 

-1.2679 

31 

+9.5783 

+0.6015 

+  1.2438 

-0.8616 

17 

9.4195 

0.7003 

•  0.9 1 42 

1.2644 

Sept.   1 

9.5820 

0.5966 

1 .2465 

0.8418 

1 

18 

9.42G2 

0.7010 

0.9287 

1 .2(508 

2 

9.5849 

0.5904 

1.2491 

0.8209 

19 

9.4338 

0.7019 

0.9427 

1 .257 1 

3 

9.5869 

0.5838 

1.2515 

0.7988 

* 

20 

9.4417 

0.7009 

0.9561 

1 .2532 

4 
1 

9.5881 

0.5777 

1 .2538 

0.7754  ' 

(20.0)  21 

+9.4495 

+0.6981 

+0.9690 

-1.2491 

(2:i.0)  5 

+9.5886 

-» 0  5729 

+ 1 .2560 

-0.7505 

22 

9.4564 

0.6939 

0.9814 

1.2449 

6 

9.5888 

0.5701 

1.2581 

0.7239 

23 

9.4621 

0.6886 

0.9934 

1.2405 

7 

9.5891 

0.5696 

1 .2600 

0.6954 

24 

9.4665 

0.6828 

1 .0049 

1 .2360 

8 

9.5899 

0.5709 

1.2618 

0.6649  , 

25 

9.4694 

0.6773 

1.0160 

1.2312 

9 

9.5915 

0.5735 

1 .2634 

0.6318 

1 

26 

+9.4712 

+0.6729 

+ 1 .0268 

-1.22(53 

10 

+9.5940 

+0.5765 

+1.2649 

-0.5958 

27 

9.4724 

0.6700 

1.0371 

1.2213 

11 

9.5974 

0.5787 

1 .2663 

0.5565 

28 

9.4736 

0.6687 

1.0471 

1.2160 

12 

9.6013 

0.5796 

1.2676 

0.51.30  : 

29 

9.4752 

0.6689 

1.0567 

1.2105 

13 

9.6055 

0.5785 

1.2687 

0.4(>46 

30 

9.4778 

0.6701 

1.0(561 

1.2048 

14 

9.6095 

0.5754 

1 .2696 

0.4098 

31 

+9.4815 

+0.6714 

+1.0751 

-1.1990 

15 

+9.6128 

+0.5706 

+  1.2705 

-0.3470 

Aug. 

1 

9.4863 

0.6723 

1.0838 

1.1930 

16 

9.6153 

0.5647 

1 .27 1 3 

0.2733 

2 

9.4919 

0.6719 

1.0922 

1 . 1 8(58 

•  17 

9.6168 

0.5587 

1.2719 

0.1850 

3 

9.4977 

0.6699 

1.1003 

1.1803 

18 

9.6174 

0.5536 

1 .2724 

0.0730 

* 

4 

9.5034 

0.6(561 

1.1082 

1.1736 

19 

9.6174 

0.5502 

1 .2728 

9.9212 

{*2  ►  .0) 

5 

+9.5084 

+0.6609 

+I.II58 

-I.I6()7 

(0.0)  20 

+9.6171 

+0.5491 

+  1.2730 

-9.6857 

6 

9.5124 

0.(>548 

1.1232 

1.1595 

21 

9.6169 

0.5503 

1.2731 

-9.1303 

7 

9.5154 

0.6484 

1.1303 

I.I52I 

22 

9.6172 

0.5532 

1.2731 

+9.3304 

8 

9.5173 

0.6426 

1 . 1 372 

1.1444 

23 

9.6183 

0.5572 

1 .2730 

9.7513 

9 

9.5186 

0.6.382 

1. 1439 

1.1365 

24 

9.6203 

0.5611 

1 .2727 

9.9610 

10 

+9.5196 

+0.6356 

+1.1504 

-1.1283 

25 

+9.6231 

+0.564 1 

+1.2723 

+0.1018  ; 

11 

9.5209 

0.6347 

1 . 1 566 

1.1198 

26 

9.6263 

0.5653 

1.2718 

0.2079  : 

12 

9.5228 

0.6353 

1.1626 

l.lliO 

27 

9.6298 

0.5645 

1.2711 

0.2:)25 

13 

9.5258 

0.63(J7 

1.1685 

I.I0I9 

28 

9.6330 

0.5617 

1 .2703 

0.3636 

14 

9.5298 

0.6381 

1  1741 

1 .0925 

29 

9.6356 

0.5573 

1 .2694 

+0.4246 

i 

15 

+9.5346 

+0.6:W7 

+  1.1795 

-1.0827 

30 

+9.6375 

+0.5522 

+  1.2684 

+0.4781  i 

16 

+9.5400 

+0.6377 

+1.1848 

-1.0726 

31 

+9.6387 

+0..5473 

+ 1 .2672 

+0.5256 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Sular  Day. 
(Sid.  Hour.) 


Ocr. 


h 
(1.0) 


I 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 

h   >« 
(2.0)  20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 


Nov. 


31 
1 
2 

b   3 
(3.0)  4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 

16 


Log  A. 


+9.6387 
9.6392 
9  6394 
9.6396 
9.6401 

+9.6413 
9.6433 
9.6462 
9.6497 
9.6536 

+9.6574 
9  6608 
9.6635 
9.6654 
9.6664 

+9.6668 
9.6669 
9.6670 
9.6675 
9.6687 

+9.6706 
9.6732 
9.6764 
9.679i) 
9.6833 

+9.6863 
9.6887 
9.6905 
9.6916 
9.6924 

+9.6930 
9.6939 
9.6954 
9.6975 
9.7004 

+9.7040 
9.7080 
9.7120 
9.7158 
9.7190 

+9.7216 
9.7235 
9.7247 
9.7255 
9.72()2 

+9.7272 

+9.7287 


Lo«  Ji.     .     Lo»{  C. 


+0.5473 
0.5437 
0.5421 
0.5428 
0.5458 

+0.5503 
0.5554 
0.5601 
0.5636 
0.5651 

+0.5645 
0.5621 
0.5583 
0.554 1 
0.5505 

+0.5484 
0.5485 
0.5509 
0.5552 
0.5608 

+0.5666 
0.5716 
0.5751 
0.5766 
0.5760 

+0.5737 
0.5704 
0.5070 
0.5645 
0.5637 

+0.5650 
0.5684 
0.5735 
0.5794 
0.5852 

+0.5899 
0.5928 
0.5938 
0..5928 
0.5903 

+0.5-^71 
0.584 1 
0.5822 
0.5821 
0.5841 

+0.5879 
+0.5930 


+ 


.2672 
.2659 
.2645 
.2629 
2612 

.2593 
.2573 
.2552 
.2529 
.2505 

.2479 
.2452 
.2424 
.2394 
.2362 

.2329 
.2294 
.2258 
.2220 

.2180 

.2138 
.2095 
.2050 
.2003 
.1954 

.1904 
.1852 
.1797 
.1740 
.1682 

.1621 
.  1 558 
.1492 
.1424 
.  1 354 

.1281 
.1206 
.1127 
.1046 
.0962 

.0875 
.0785 
.0(591 
.0594 
.0493 

.o:<89 
.0-J80 


L«« 


D. 


+0.5256 
0.5683 
0.6070 
0.6425 
0.6752 

+0.7055 
0.7337 
0.7601 
0.7849 
0.8082 

+0.8302 
0.8510 
0.8707 
0.8895 
0.9075 

+0.9247 
0.94 1 1 
0.9567 
0.9716 
0.9859 

+0.9997 
1.0129 
1.0256 
1.0378 
1.0496 

+  1.0610 
1.0719 
1 .0824 
1 .0925 
1.1023 

+1.III8 
1.1209 
1.1297 
1.1383 
1.1465 

+1.1544 
1.1621 
1.1695 
1.1767 
1.1836 

+  1.1903 
1.1968 
1 .2030 
1.2090 
1.2148 

+  1.2204 
+  1.22.58 


Solar  Day.  I  Lop  J. 
(Sill.  Uour.)    ^ 


h 

(9.0) 


Nov.  16 
17 
18 

h   «y 
(4  O)  20 

21 
22 
23 
24 
25 

2() 
27 

28 
29 
30 

Dw.  I 
2 
3 
4 
5 

6 

/ 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

b   '^J 
(6.0)  20 

21 
22 
23 
24 
25 


26 
27 

28 
29 
30 

31 
32 


+9.7287 
9.7308 
9.7336 
9.7369 
9.7406 

+9.7442 
9.7476 
9.7505 
9.752l> 
9.7540 

+9.7560 
9.7572 
9.7585 
9.7601 
9.7624 

).7653 

1.7688 
).7727 
).7767 
).7806 

+9.784 1 
9.7870 
9.7893 
7909 
9.7922 


+9.7933 
J>.7945 
9.7960 
9.7980 
9.8006 

+9.8037 
9.807 1 
9.8106 
9.8139 
9.8168 

+9.8192 
9.8211 
9.8226 
9.8238 
9.8250 

+9.8265 
9.8284 
9  8:J08 
9.8338 
9.8371 

+9.8407 
+9.8441 


Log  B, 


Lop  C. 


LoK  D. 


+0.5930 
0.5986 
0.6037 
06076 
0.6096 

+0.6095 
0.6077 
0.6047 
0.601 1 
0.5981 

+0.5963 
0.5964 
0.5984 
0.6021 
0.6068 

+0.6116 
0.6156 
0.6181 
0.6187 
0.6173 

+0.6143 
0.6103 
0.6061 
0.6027 
0.6006 

+0.6005 
0.6022 
0.6054 
0.6093 
0.6130 

+0.6157 
0.6166 
0.6156 
0.6126 
0.6082 

+0.6030 
0.5978 
0.5937 
0.5912 
0.5907 

+0.5919 
0.5945 
0..5974 
0.5999 
0.6010 

+0.6003 
+0.5975 


+  1.0280 
1.0167 
1.0050 
0.9928 
0.9801 


+0.S)669 

+  1.2498 

0.9531 

1.2541 

0.9387 

1.2582 

0.9237 

l.2(>21 

0.1K)80 

1.2659 

+0.8916 
0.8744 
0.6563 
0.8373 
0.8173 

+0.7961 
0.7737 
0.7500 
0.7247 
0.6977 

+0.6688 
0.6376 
0.6039 
0.5672 
0.5269 

+0.4823 
0.4324 
0.3760 
0.3109 
0.234 1 

+0.1408 
0.0212 
9.8555 
9.5843 

+8.6990 

-9.4518 
9.7903 
9.9777 
0.1082 
0.2084 

-0.2893 
0.3577 
0.4165 
0.4683 
0.5144 

-0.5559 
-0.5937 


+  1.2258 
1.2309 
1 .2359 
1 .2408 
1 .2454 


+  1.2695 
1.2729 
1.2761 
1.2792 
1.2822 

+1.2850 
1 .2876 
1.2901 
1.2925 
1.2947 

+  1.2JW7 
1.2986 
1.3004 
1 .3020 
1 .3035 

+  1.3046 
1.3060 
1.3071 
1 .3080 
1.3088 

+1.3094 
1.3099 
1.3103 
1.3105 
1.3106 

+  1.3105 
1.3103 
1.3100 
1 .3096 
1 .3090 

+  1.3083 
1 .3074 
1.3064 
1.3052 
1.3039 

+  1.3025 
+  1.3009 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

1 

Solar  Day. 

• 

.V 

0.0008 

/ 

( 

a 

ff 

Log  ff. 

+  1.3095 

i 

-1.45 

1 
1 

LoKt. 

(Sia.  Hour.) 

In  Arc. 
-1L5I 

In  Time. 
-0.767 

In  Arc. 

O    / 

127  0 

In  Tiint;. 

In  Arc. 

In  Time. 

Jan.    0 

h  ni  1    -     ,        h  ni 
8  28.0  \  350  33  j  23  22.2 

+0.9187 

-0.1622 

1 

0.0036 

11.34 

0.756 

126  50 

8  27.3!  349  37  23  18.5 

0.9142 

1.3093 

1.60 

0.2028 

2 

0.0063 

11.21 

0.747 

126  44 

8  26.9  348  40  23  14.7 

0.9102 

1.3090 

1.74 

0.2397 

3 

0.0090 

11.11 

0.740 

126.39 

8  26.6  347  44  23  10.9 

0  9070 

1.3088 

1.88 

0.2736 

4 

0.0118 

1 1 .03 

0.734 

126  33 

8  26.2  346  47  1  23  7.1 

0.9049 

1..3085 

!  2,02 

0.3049 

h 
(7.0)  5 

0.0  N  5 

-10.94 

-0.729 

126  22 

8  25.5 

345  50  2:]  3.3 

■\  0.9033 

+1.3082 

-2.16 

-0.3.341 

6 

0.0173 

10.84 

0.723 

126  4 

8  24. 

344  54  22  59.6 

0.9022 

1.3078 

2.30 

0.3613 

7 

0.0200 

10.71 

0.714 

125  39 

8  22.(> 

343  57  22  55.8 

0.9012 

1.30^5 

2.44 

0.38(>7 

1 

8 

0.0227 

10.53 

0.702 

125  8 

8  20.5 

343  0  22  52.0 

0.<M)00 

1.3071 

2.57 

0.4105 

9 

0.0255 

10.33 

0.689 

124  32 

8  18.1 

342  3  1  22  48.2 

0.8978 

1 .3067 

2.71 

0.4330 

10 

0.0282 

-10.10 

-0.674 

123  55 

8  15.7 

341  6  22  44.4 

+0  8948 

+1.3063 

-2.85 

-0.4543 

II 

0.0310 

9.86 

0.657 

123  20 

8  13.3 

340  8  22  40.5 

0.8909 

1 .3059 

2.98 

0.4744 

12 

0.0337 

9.62 

0.6 12 

122  50 

8  11.3 

339  1 1  22  36.7 

0.8862 

1.3055 

3.12 

0.4936 

i:) 

0.0364 

9.41 

0.628 

122  28 

8  9.9 

338  14  22  32.9 

0.8811 

1.3050 

3.25 

0.5118 

14 

0.0392 

9.24 

0.616 

122  14 

8  8.9 

337  16  22  29.1 

0.8759 

1 .3046 

3.38 

0.5291  I 

1 

15 

0.0419 

-  9.11 

-0.608 

122  7 

8  8  5 

336  18  22  25.2 

+0.8711 

+  1..3041 

-3.51 

-0.5456 

16 

0.0446 

9.02 

0.602 

122  5 

8  8.3 

335  20  22  21.3 

0.8(571 

1.3036 

3.64 

0.5614 

17 

0.0474 

8..f7 

0.597 

122  6 

8  8.4 

334  23  22  17.5 

0.8641 

1.3031 

3.77 

0.5765  1 

18 

0.0501 

8.92 

0.595 

122  5 

8  8.3 

333  24  ;  22  13.6 

0.8622 

1.3025 

3.90 

0.5909  ' 

1       19 

0.0529 

8.87 

0.592 

121  58 

8  7.9 

332  26  22  9.7 

0.8611 

1 .3020 

j 

4.03 

0.6048  i 

1 

(8.0)  20 

0.0556 

-  8  80 

-0.587 

121  44 

8  6.9 

331  28  22  5.9 

+0.8605 

+  1.3015 

-4.15 

-0.6180 

21 

0.0583 

8.70 

0.580 

.121  23 

8  5.5 

3.30  29  1  22  1 .9 

0.8599 

1.3009  1 

4.27 

0.6308 

22 

0.0611 

8.56 

0.571 

1 20  54 

8  3.6 

329  31  [  21  58.1 

0.8587 

1 .3003  ■ 

4.40 

0.6430 

23 

0.0638 

8.38 

0.559 

120  21 

8  1.4 

328  32  i  21  54.1 

0.8567 

1.2<»97 

4.52 

0.(kj48 

24 

0.0665 

.8.18 

0.545 

119  46 

7  59. 1 

327  33  21  50.2 

0.85.3() 

1.2991 

4.64 

0.6662 

25 

0.0693 

-  7.97 

-0.531 

119  14 

7  .56.9 

326  34  21  46.3 

+0.8494 

+1.2985 

-4.75 

-0.6771 

26 

0.0720 

7.77 

0.518 

118  47 

7  55. 1 

325  35  21  42.3 

0.8444 

1 .2979 

4.87 

0.6876 

i      *^7 

0.0748 

7.59 

0.506 

118  27 

7  53.8 

321  35  21  38.3 

0.8388 

1 .2!)73 

4.99 

0.6978 

28 

0.0775 

7.44 

0.496 

118  15 

7  .53.0 

323  36  21  34.4 

0.833.3 

1 .2967 

5.10 

0.7074 

2i) 

*0.0802 

7.33 

0.48'J 

118  9 

7  52.6 

322  36  21  30.4 

0.8282 

1.2960 

5.21 

0.7168 

30 

0.0830 

-  7.26 

-0.484 

118  8 

7  52.5 

321  36  21  26.4 

+0.8240 

+  1.2954 

-5.32 

-0.72(50 

1 

31 

0.0857 

7.20 

0.480 

118  7 

7  5J.5 

320  36  21  22.4 

0.8209 

1.2947 

5.43 

0.7347 

Feb.    1 

0.0884 

7.15 

0.477 

118  3 

7  52.2 

319  36  21  18.4 

0.8189 

1 .294 1 

5.54 

0.7431 

2 

0.0912 

7.09 

0.473 

11751 

751.4 

318  36  21  14.4 

0.8177 

1.2S)34 

5.64 

0.7513 

3 

0.0939 

7.00 

0.467 
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1                8 

0.6744 

17.68 

1.179 

26  48 

1  47.2 

110  28 

7  21.9 

0.9364 

1 .2774 

7.70 

0.8865 

3 

0.6771 

17.76 

1.184 

26  21 

1  45.4 

109  25 

7  17.7 

0.9367 

1.2770 

7.75 

0.8890 

4 

0.6798 

17.81 

1.187 

25  58 

1  43.9 

108  23 

7  13.5 

0.9364 

1.2766 

7.79 

0.8913 

(93.0)    5 

0.6826 

+17.83 

+  1.189 

25  41 

1  42.7 

107  20 

7    9.3 

+0.9359 

+1.2762 

+7.82 

+0.8934 

6 

0.6853 

17.84 

1.189 

25  .32 

142.1 

106  18 

7    5.2 

0.9356 

1 .2759 

7.86 

0.8955 

7 

0.6881 

17.85 

1.190 

25  29 

1  41.9 

105  15 

7    1.0 

0.9358 

1.2755 

7.90 

0.8974 

8 

0.6908 

17.89 

1.192 

25  3  i 

142.1 

104  12 

6  56.8 

0.9366 

1.2752 

7.93 

0.8992 

9 

0.6935 

17.95 

1.197 

25  34 

142.3 

103    9 

6  52.6 

0.9384 

1.2749 

7.96 

0.9008 

10 

0.6963 

+  18.06 

+  1.204 

25  35 

1  42.3 

102    6 

6  48.4 

+0.94 1 1 

+  1.2746 

+7.99 

+0.9023 

11 

0.6990 

18.20 

1.213 

25  32 

142.1 

101    2 

6  44.1 

0.9442 

1.2744 

8.01 

0.9037 

12 

0.7017 

18.36 

1.224 

25  23 

1  41.5 

99  59 

6  39.9 

0.9476 

1 .2742 

8.03 

0.9049 

13 

0.7045 

18.54 

1.236 

25    7 

140.5 

98  56 

6  35.7 

0.9508 

1 .2740 

8.05 

0.9061 

14 

0.7072 

18.71 

1.247 

24  45 

1  39.1 

97  52 

6  31.5 

0.9535 

1.2738 

8.07 

0.9071 

15 

0.7100 

+18.86 

+  1.257 

24  21 

1  37.4 

96  48 

6  27.2 

+0.9554 

+  1.2736 

+8.09 

+0.9080 

16 

0.7127 

18.90 

1.264 

23  56 

1  35.7 

95  45 

6  23.0 

0.9565 

1.2735 

8.11 

0.9088 

17 

0.7154 

19.03 

1.269 

23  34 

1  34.3 

94  41 

6  18.7 

0.9568 

1.2734 

8.12 

0.90S94 

16 

0.7182 

19.06 

1.270 

23  13 

1  33.2 

93  37 

6  14.5 

0.956i 

1.2733 

8.13 

0.9099 

19 

0.7209 

19.06 

1 .270 

23    8 

1  32.5 

92  33 

6  10.2 

0.9559 

1.2732 

8.13 

0.9102 

(o!o)  20 

0.7236 

+19.04 

+  1.269 

23    6 

132.4 

91  29 

6    5.9 

+0.9555 

+  1.2732 

+8.14 

+0.9105 

21 

0.7264 

19.03 

1.269 

23  10 

1  32.7 

90  25 

6    1.7 

0.9556 

1.2731 

8.14 

0.9106 

22 

0.7291 

19.05 

1.270 

23  17 

133.2 

89  21 

5  57.4 

0.9563 

1.2731 

8.14 

0.9105 

23 

0.7319 

19.10 

1.273 

23  25 

1  33.7 

88  17 

1 

5  53. 1 

0.9579 

1.2732 

8.14 

0.9104 

24 

0.7346 

19.18 

1 .279 

23  31 

1  34.1 

87  12 

5  48.8 

0.9602 

1.2732 

8.13 

0.9101 

25 

0.7373 

+  19.31 

+  1.287 

23  32 

1  34.1 

86    8 

5  44.5 

+0.9629 

+1.2733 

+8.12 

+0.9097  ! 

1 

26 

0.7401 

19.45 

1.297 

23  26 

1  33.7 

85   4 

5  40.3 

0.9659 

1 .2734 

8.11 

0.9092  ' 

27 

0.7428 

19.6i 

1.307 

23  13 

132.9 

84    0 

5  36.0 

0.9686 

1 .2735 

8.10 

0.9085  1 

28 

0.7455 

19.75 

1.317 

22  56 

1  31.7 

82  56 

531.7 

0.9709 

1.2736 

8.09 

0.9077 

29 

0.7483 

19.87 

1.325 

22  36 

1  30.4 

81  52 

5  27.5 

0.9725 

1 .2738 

8.07 

0.9068 

30 

0.7510 

+19.96 

+  1.331 

22  17 

1  29.1 

80  48 

5  23.2 

+0.9734 

+  1.2740 

+8.05 

+0.9059 

31 

0.7538 

+20.01 

+  1.334 

22    0 

1  28  0 

79  43 

5  18.9 '+0  9737  1 

+  1.2742 

+8.03 

+0.9047 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

• 

Solar  Day. 
(Sid.  Hoor.) 

T 

/ 

a 

H 

I^g^. 

Log  A. 

i 

LoK». 

In  Axe. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Oct.          1 

0.7538 

+20'.'0I 

8 

+  1.334 

O         / 

22    0 

h    m 
1  28.0 

o      / 

79  43 

h    m 
5  18.9 

+0.97.37 

1      - 

+  1.2742  1+8.03 

+0.9047 

2 

0.7565 

20.04 

1 .336 

21  49 

127.3 

78  39 

5  14.6 

0.0736 

1.2745]    8.01 

0.9034 

3 

0.7592 

20.05 

1.336 

21  44 

126.9 

77  35 

5  10.3 

0.9736 

1.2747      7.98 

0.9019 

h        4 

0.7620 

20.05 

1.337 

2145 

1  27.0 

76  31 

5    6.1 

0.0738 

1.2750      7.95 

0.9003 

(1.0)    5 

0.7647 

20.08 

1.339 

21  52 

1  27.5 

75  27 

5    1.8 

0.9747 

1.2753      7.92 

0.8986 

6 

0.7675 

+20.13 

+1.342 

22    1 

128.1 

74  23 

4  57.5 

+0.9763 

+  1.2756"; +7.88 

+0.8967 

7 

0.r702 

20.23 

1.349 

22  10 

1  28.7 

73  20 

4  53.3 

0.9788 

1.2760]    7.a5 

0.8947 

8 

0.7729 

20.36 

1.S58 

22  15 

129.0 

72  16 

4  49.1 

0.9820 

1.2764 

7.81 

0.8926 

9 

0.7757 

20.53 

1.369 

2215 

129.0 

71  12 

4  44.8 

0.98.55 

1 .2767 

7.77 

0.8903 

10 

0.7784 

20.71 

1.381 

22    8 

1  28.5 

70    9 

4  40.6 

0.9890 

1.2771  1    7.73 

0.8879 

M 

0.78!  1 

+20.89 

+1.393 

21  56 

I  27.7 

69    5 

4  36.3 

+0.9922 

+1.2776+7.68 

+0.8854 

12 

0.7a39 

21.06 

1.404 

21  40 

1  26.7 

68    2 

4  32.1 

0.9948 

1.2780  j    7.63 

0.8827 

13 

0.7866 

21.19 

1.413 

21  23 

1  25.5 

66  58 

4  27.9 

0.9966 

1.2784 

7.58 

0.8798 

14 

0.7894 

21.28 

1.419 

21    6 

124.4 

65  55 

4  23.7 

0.9977 

1 .2789 

7.53 

0.8708 

15 

0.7921 

21.34 

1 .423 

20  54 

1  23.6 

64.52 

4  19.5 

0.9982 

1 .2794 

7.48 

0.8737 

16 

0.7948 

+21.36 

+1.424 

20  48 

1  23.2 

63  49 

4  15.3 

+0.9983 

+1.2799 

+7.42 

+0.8703 

17 

0.7976 

21.36 

1.424 

20  48 

1  23.2 

62  46 

4  11.1 

0.9983 

1.2805 

7.-36 

0.8668 

18 

0.8003 

21.36 

1.425 

20  54 

1  23.6 

6143 

4    6.9 

0.9987 

1.2810 1 

7.30 

0.8632 

(a.«)  20 

0.8030 

21.39 

1.426 

21    4 

1  24.3 

60  40 

4    2.7 

0.9997 

1.2816 

7.24 

0.8594 

0.8058 

21.45 

1.430 

21  15 

1  25.0 

59  38 

3  58.5 

1.0014 

1.2821 

7.17 

0.8554 

» 

0.8085 

+21.54 

+1.436 

2126 

1  25.7 

.58  35 

3  54.3 

+  1.0039 

+1.2827 

+7.10 

+0.8513 

92 

0.8113 

21.67 

1.445 

21  32 

126.1 

57  33 

3  50.2 

1.0068 

1 .2833 

7.03 

0.8470 

23 

0.8140 

21.83 

1.456 

2133 

126.2 

5631 

3  46.1 

1.0101 

1 .2939 

6.96 

0.8425 

24 

0.8167 

22.01 

1.468 

21  28 

125.9 

55  29 

341.9 

1.0133 

1.2845  ^    6.88 

0.8378 

25 

0.8195 

22.18 

1.479 

21  17 

1  25.1 

54  27 

3  37.8 

1.0162 

1.2851  1    6.81 

0.8329 

26 

0.8222 

+22.34 

+1.489 

21    3 

124.2 

53  25 

3  33.7 

+  1.0185 

+1.2857    +6.73 

+0.8278 

27 

0.8249 

22.46 

1.498 

20  48 

1  23.2 

52  23 

3  29.5 

1.0202 

1 .2863 

6.65 

0.8226 

28 

0.8277 

22.55 

1.504 

20  34 

122.3 

51  22 

3  25.5 

1.0213 

1.2870 

6..57 

0.8172 

29 

0.8304 

22.61 

1.508 

20  25 

121.7 

50  21 

3  21.4 

1.0220 

1.2876 

6.48 

0.8115 

30 

0.8332 

22.65 

1.510 

20  21 

1  21.4 

49  20 

3  17.3 

1.0225 

1.2883 

6.39 

0.8056 

31 

0.8359 

f22.68 

+  1.513 

20  22 

1  21.5 

48  19 

3  13.3 

+1.0233 

+1.2889 

+6.30 

+0.7995 

Nov.        1 

0.8386 

22.73 

1.516 

20  29 

121.9 

47  18 

3    9.2 

1.0245 

1.2896 

6.21 

0.7932 

2 

0.8414 

22.81 

1.521 

20  38 

1  22.5 

46  17 

3    5.1 

1 .0264 

1 .2902 

6.12 

0.7866 

1.        ^ 
(3.0)    4 

0.8441 

22.92 

1.528 

20  48 

1  23.2 

45  17 

3    1.1 

1.0290 

1.2909 

6.02 

0.7799 

0.8469 

23.08 

1.538 

20  56 

123.7 

44  16 

2  57.1 

1 .0323 

1.2915 

5.93 

0.7728 

5 

0.8496 

+23.27 

+1.551 

20  59 

1  23.9 

43  16 

2  53.1 

+1.0360 

+1.2922 

+5.83 

+0.7655 

G 

0.8523 

23.48 

1.566 

20  56 

I  23.7 

42  16 

2  49.1 

1.0398 

1.2929 

5.73 

0.7580 

7 

0.8551 

28.70 

1.581 

20  48 

1  23.2 

41  16 

2  45.1 

1.0435 

1.29,35 

5.63 

0.7301 

8 

0.8578 

23.91 

1.594 

20  35 

122.3 

40  16 

241.1 

1 .0467 

1.2942 

5.52 

0.7421 

9 

0.8605 

24.09 

1.606 

20  21 

1  21.4 

39  16 

2  37.1 

1.0492 

1.2948 

5.42 

0.7337 

10 

0.8633 

+24.23 

+  1.610 

20    6 

1  20.4 

38  17 

2  33.1 

+1.0511 

+1.2055 

+5.31 

+0.7249 

11 

0.8660 

24.33 

1.623 

19  54 

1  19.6 

37  18 

2  29.2 

1 .0524 

1.2961 

5.20 

0.7159 

12 

0.8688 

24.40 

1.627 

19  4(i 

1  19.1 

36  18 

2  25.2 

1 .0532 

1.2967 

5.09 

0.7066 

13 

0.8715 

24.45 

1.630 

19  43 

1  18.9 

35  19 

2  21.3 

1.0539 

1.2973 

4.!)8 

0.6968 

14 

0.8742 

24.49 

1.633 

19  46 

1  19.1 

34  20 

2  17.3 

1 .0548 

1.2980 

4.86 

0.6867 

15 

0.8770 

+24.55 

+1.637 

19  54 

1  19.6 

33  22 

2  13.4 

+  1.0561 

+1.2986 

+4.75 

+0.6763 

16 

0.8797 

+24.63 

+  1.642 

20    3 

1  20.2 

32  23 

2    9.5 

+  1.0580 

+  1.2992 

+4.63 

+0.6654 
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FOB  WASHINGTON  MEAN  MIDNIGHl 

1 

• 

Solar  Dfty. 
(Sid.  Hour.) 

w — " 

T 

/ 

a 

H 

Log^. 

LokA. 

i 

I^Ki. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

No7.      16 

y 

0.8797 

+24.63 

s 
+1.642 

20    3 

h     m 
1  20.2 

O        / 

32  23 

h    m 
2    9.5 

+1 .0580 

+1.2J)92 

+4'.'63 

+0.6654 

17 

0.8824 

24.75 

1.650 

20  12 

1  20.8 

31  25 

2    5.7 

1 .0605 

1.2998 

4.50 

0.6541 

18 

0.8852 

24.91 

1.661 

20  18 

1  21.2 

30  26 

2    1.7 

1.0636 

1.3004 

4.39 

0.6425 

h      19 
(4.0)  20 

0.8879 

25.10 

1.674 

20  19 

121.3 

29  28 

1  57.9 

1 .0670 

1.3009 

4.27 

0.6302 

0.8907 

25.31 

1.688 

20  15 

121.0 

28  30 

1  54.0 

1 .0704^ 

1.3015 

4.15 

0.6175 

21 

0.8934 

+25.53 

+  1.702 

20    5 

1  20.3 

27  32 

1  50.1 

+  1.0737 

+1.3Q20 

+4.02 

40.6043 

22 

0.8961 

25.73 

1.715 

19  52 

1  19.5 

26  34 

1  46.3 

1.0765 

1.3026 

3.90 

0.5905 

23 

0.8989 

25.90 

1.727 

19  37 

1  18.5 

25  36 

1  42.4 

1 .0787 

1.3031 

3.77 

0.5762 

24 

0.9016 

26.04 

1.736 

19  23 

1  17.5 

24  39 

1  38.6 

1 .0804 

1.3036 

3.64 

0.5611 

25 

0.9043 

26.15 

1.743 

19  11 

1  16.7 

23  41 

1  34.7 

1.0816 

1  3041 

3.51 

0.5455 

26 

0.9071 

+26.23 

1-1,748 

19    3 

1  16.2 

22  44 

130.9 

+1.0826 

+1.3046 

+3.38 

+0.5290 

27 

0.9098 

26.30 

1 .753 

19    0 

1  16.0 

21  47 

1  27.1 

1 .0837 

1.3050 

3.25 

0.5118 

28 

0.9126 

26.38 

1.758 

19    2 

1  16.1 

20  49 

1  23.3 

1.0851 

1.3055 

3.12 

0.4938 

29 

0.9153 

26.48 

1.765 

19    7 

1  16.5 

19  52 

1  19.5 

1 .0870 

1.3059 

2.98 

0.4748 

30 

0.9  i  80 

26.62 

1.775 

19  13 

1  16.9 

18  55 

1  15.7 

1 .0895 

1.3063 

2.85 

0.4547 

Dec.        1 

0.9208 

+26.80 

+1.787 

19  18 

1  17.2 

17  59 

1  11.9 

+1.0926 

+1.3067 

+2.71 

+0.4335 

2 

0.9235 

27.02 

1.800 

19  19 

1  17.3 

17    2 

1    8.1 

1.0961 

1.3071 

2.58 

0.4111 

3 

0.9262 

27.26 

1.816 

19  15 

1  17.0 

16    5 

1    4.3 

1.0999 

1 .3075 

2.44 

0.3874 

b       4 
(0.0)    5 

0.9290 

27.52 

1.833 

19    7 

1  16.5 

15    8 

1    0.5 

1.1037 

1 .3078 

2.30 

0.3621 

0.9317 

27.76 

1.850 

18  54 

1  15.6 

14  12 

0  56.8 

1.1070 

1.3081 

2;16 

0.3351 

6 

0.9345 

+27.99 

+1.865 

18  38 

1  14.5 

13  15 

0  53.0 

+1.1097 

+1.3084 

+2.02 

+0.3062 

7 

0.9372 

28.18 

1.878 

1822 

1  13.5 

12  19 

0  49.3 

1.1119 

1.3087 

1.88 

0.2749 

8 

0.9399 

28.33 

1.888 

18    7 

1  12.5 

11  22 

0  45.5 

1.1135 

1.3090 

1.74 

0.2412 

9 

0.9427 

28.43 

1.895 

17  55 

1  11.7 

10  26 

0  41.7 

1.1147 

1.3093 

1.60 

0.2045 

10 

0.9454 

28.52 

1.900 

17  47 

1  11.1 

9  30 

0  38.0 

1.1157 

1.3095 

1.46 

0.1642 

11 

0.9482 

+28.59 

+1.905 

17  44 

1  10.9 

8  33 

0  34.2 

+  1.1166 

+1.3097 

+  1.32 

+0.1196 

12 

0.9509 

28.67 

1.910 

17  46 

1  11.1 

7  37 

0  30.5 

1.1179 

1.3099 

1.18 

0.0698 

13 

0.9536 

28.77 

1.916 

17  49 

1  11.3 

641 

0  26.7 

1.1196 

1.3100 

1.03 

0.0132 

14 

0.9564 

28.90 

1.927 

17  54 

1  11.6 

5  45 

0  23.0 

1.1218 

1.3102 

0.89 

9.9480 

15 

0.9591 

29.08 

1.939 

1756 

1  11.7 

4  49 

0  19.3 

1.1244 

1.3102 

0.74 

9.8711 

16 

0.9618 

+29.29 

+1.952 

^7  55 

1  11.7 

3  53 

0  15.5 

+1.1275 

+1.3104 

+0.60 

+9.7773 

17 

0.9646 

29.52 

1.967 

17  50 

1  11.3 

2  57 

0  11.8 

1.1307 

1.3105 

0.46 

9.6590 

18 

0.9673 

29.75 

1.983 

17  39 

1  10.6 

2    1 

0    8.1 

1.1337 

1.3105 

0.31 

9.4928 

b      »9 
(0.0)  20 

0.9701 

29.98 

1.999 

17  25 

1    9.7 

1    5 

0    4.3 

1.1364 

1.3106 

0.17 

9.2201 

0.9728 

30.18 

2.012 

17    9 

1    8.6 

0    8 

0    0.5 

1.1387 

1.3106 

+0.02 

+8.0034 

21 

0.9755 

+30.35 

+2.023 

16  52 

1    7.5 

359  12 

23  56.8 

+1.1405 

+1.3106 

-^.12 

-9.0899 

22 

0.9783 

30.48 

2.032 

16  36 

1    6.4 

358  16 

23  53.1 

1.1418 

1.3105 

0.27 

9.4281 

23 

0.9810 

30.59 

2.039 

16  24 

1    5.6 

357  20 

23  49.3 

1.1428 

1.3105 

0.41 

9.6150 

24 

0.9837 

30.67 

2.045 

16  16 

1    5.1 

356  24 

23  45.6 

1.1437 

1.3104 

0.56 

9.7459 

25 

0.9865 

30.76 

2.051 

16  13 

1    4.9 

355  28 

23  41.9 

1.1448 

1.3103 

0.70 

9.8457 

26 

0.9892 

+30.87 

+2.058 

16  12 

1    4.8 

:^4  32 

23  38.1 

+1.1463 

+1.3102 

-0.85 

-9.9269 

27 

0.9920 

31.00 

2.067 

16  14 

1    4.9 

353  36 

23  34.4 

1.1482 

1.3101 

0.99 

9.9952 

28 

0.9947 

31.18 

2.078 

16  15 

1    5.0 

352  39 

23  30.6 

1.1507 

1.3099 

1.13 

0.0539 

29 

0.9974 

31.39 

2.092 

16  14 

1    4.9 

351  43 

23  26.9 

1.1536 

1.3098 

1.28 

0.1059 

30 

1.0002 

31.63 

2.109 

16    9 

1    4.6 

350  47 

23  23.1 

1.1568 

1.3096 

1.42 

0.1520 

31 

1.0029 

+31.89 

+2.126 

16    0 

1    4.0 

349  50 

23  19.3 

+  1.1600 

+1.3093 

-1.56 

-0.1934 

32 

1.0056 

+32.15 

+2.143 

15  47 

1    3.1 

348  54 

23  15.6 

+  1.1630 

+1.3091 

-1.70 

-0.2312 

FIXED   STARS,   1888. 
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MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

Name  of  Star. 

Hacpi. 
taae. 

Bight  ABcenaion. 

Anniial 
Yariation. 

Beolination. 

Annual 
Variation. 

1 

a  Andromedae 

2.0 

h      m       8 

0    2  35.934 

+ 

8 

3.0911 

+  28*"  28  19.'31 

+ 

19.885 

•    p  Cassiopese 

2.0 

0     3  12.248 

3.1733 

+  58  31  54.11 

19.858 

•  88  Andromedee 

5.3 

0     4  30.075 

3.1018 

-f  45  26  55.62 

80.036  1 

4  Draconis  (H.)  .       S.  P. 

4.7 

0     6  57.018 

3.8377 

+  101  45  40.98 

80.083 

r  Pegasi  (Algenib) 

2.7 

0     7  28.120 

3.0835 

-h   14  33  39.00 

80.084 

•    (F  Andromedae 

4.3 

0  12  28.674 

+ 

3.1887 

4-  36     9  50.98 

+ 

19.985  ' 

•     c  Ceti 

3.3 

0  13  43.122 

3.0589 

-     9  26  42.42 

19.959 

•    6  UrsfiB  Minoris   .      S.  P. 

6.0 

0  14  20.008 

0.1410 

-f  91  40  44.69 

19.941 

•  44  Piscium    . 

6.0 

0  19  39.663 

3.0789 

+     1   19    9.72 

19.955 

fi  Hydri 

3.0 

0  19  51.082 

3.8338 

-  77  53     6.37 

80.8a'>  , 

18  Ceti 

6.0 

0  24  19.366 

+ 

3.0610 

-     4  34  34.34 

+ 

19.939  ; 

K  Draconis  .         .      S.  P. 

3.3 

0  28  42.041 

8.5986 

+  109  35  39.78 

19.891 

•    K  Andromedee 

4.0 

0  30  53.955 

3.1903 

+  33     6     9.40 

19.875 

a  Cassiopese  (rar.) 

2.5 

0  34     9.303 

3.3789 

+  55  55  22.45 

19.790 

fi  Ceti 

2.0 

0  37  58.063 

3.0143 

-   18  36     5.72 

19.803  ^ 

81  Cassiopeae 

6.0 

0  38  15.507 

+ 

3.8558 

+  74  22  32.56 

+ 

19.754  i 

•    o  Cassiopese 

5.0 

0  38  29.106 

3.3186 

+  47  40  16.24 

19.7.56  , 

•    d  Piscium    . 

4.3 

0  42  52.274 

3.1069 

+     6  58  31.17 

19.650  ' 

38«  Camelop.  (H.)  .      S.  P. 

4.7 

0  48  18.675 

0.3897 

+  95  58  42.05 

19.597  1 

•    y  Cassiopese 

2.0 

0  49  57.123 

3.5780 

+  60     6  35.83 

19.566 

•    fi  AndromedsB 

4.0 

0  50  32.233 

+ 

3.3106 

+  37  53  30.25 

+ 

19.619 

•  43  Cephei  (H.)      . 

4.3 

0  53  33.741 

7.8158 

+  85  39  21.01 

19.507 

] 

c  Piscium    . 

4.0 

0  57     7.821 

3.1089 

+     7  17  12.97 

19.456 

fi  Andromedse 

2.3 

1     3  27.737 

3.3438 

+  35     1  35.39 

19.167 

•    «  Tucanae    . 

5.0 

1   11  58.300 

8.0557 

-  69  28  15.49 

19.170  ! 

•   f  Piscium    .         .         . 

5.0 

1   12     1.282 

+ 

3.0898 

+     3     1  27.67 

+ 

19.037 

a  Ursae  Minoris  [Polaris) 

2.0 

1   17  44.827 

88.9800 

+  88  42  40.60 

18.910 

^»Ceti 

3.0 

1   18  25.495 

8.9970 

-.     8  45  41:49 

18.671   \ 

38  Cassiopeae 

6.3 

1  22  54.174 

4.3757 

+  69  41   15.92 

18.680 

•    *  Octantis   .         .      S.  P. 

5.0 

1  22  58.154 

8.6470 

-  94  47  19.88 

18.785  \ 

w  Piscium    . 

3.7 

1  25  29.419 

+ 

3.8083 

+    14  46     5.46 

+ 

1 
18.667 

• 

•    u  Andromedae 

4.0 

1  30  13.517 

3.5038 

+  40  50  42.28 

18.150 

•    TT  Piscium    . 

5.7 

1  31     9.663 

3.1703 

+    11  34     6.32 

18.530 

a  Eridani  (AcJiernar)  . 

1.0 

1  33  32.230 

8.8386 

-  57  48  21.53 

18.359  , 

•     V  Piscium    . 

4.7 

1  35  36.174 

3.1174 

+     4  55  13.95 

18.333 

o  Piscium    . 

4.3 

1  39  28.771 

+ 

3.1681 

+     8  35  36.84 

+ 

18.880 

•     C  Ceti 

3.0 

1  45  55.924 

8.9617 

-    10  53  22.61 

17.887 

fi  Arietis 

3.0 

148  27.182 

3.3033 

+  20  15  36.64 

17.738 

50  Ca.ssiope8e 

4.0 

1  53  52.821 

5.0085 

+  71  52  43.61 

17.651 

•    y  Andromedae 

2.3 

1  57     1.527 

3.6598 

+   41  47  30.52 

17.447 

a  Arietis 

2.0 

2     0  51.605 

+ 

3.3707 

+  22  55  56.69 

+ 

17.177 

a  Draconis  .        ' .      S.  P. 

3.3 

2     1  21.483 

1 .6837 

+  115     5  19.69 

17.301 

•    fi  Trianguli 

3.0 

2     2  52.821 

3.55.39 

+  34  27  25.44 

17.809 

e*Ceti 

4.3 

2     7     3.839 

+ 

3.1739 

+     8  19  15.20 

17.034 

•    4  Ursae  Minoris    .      S.  P. 

5.0 

2     9  17.670 

— 

0.3850 

+  101  55  34.14 

16.908 

•    y  Trianguli 

4.3 

2  10  39.405 

+ 

3.5.504 

+  33  19  43.51 

+ 

16.850 

•  67  Ceti 

6.0 

2  11  23.791 

8.9894 

-     6  56  19.67 

16.736 

t  Ca.ssiope8e 

4.0 

2  19  50.427 

4.8603 

+  66  53  53.33 

16.439 

•    S  Hydri       . 

4.0 

2  19  45.506 

1 .0548 

-  69  10     8.85 

16.450 

e»C6ti          .         . 

4.0 

2  22  12.271 

+ 

3.1836 

1  +     7  57  27.14 

+ 

16.300 

*  Apparent  right  aacensiona  of  stara  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOB  1888.0.     (January  0^.196,  Washington.) 

Name  of  Star. 

Ma^ui- 
taae. 

Right  Ascension. 

Annaal 
Variation. 

Deelinatlon, 

Annaal 
Variation. 

5  Ursse  Minoris    .      S.  P. 

4.7 

h      in        8 

2  27  46.180 

«Ma» 

8 

0.1919 

+  103**  48' 22.' 13 

+  le.'bii 

•    (J  Ceti 

4.0 

2  33  44.523 

+ 

3.0788 

-     0    9  19.10 

15.702 

•    fi  Hydri 

6.0 

2  34     3.414 

1.4391 

-  79  35  51.60 

15.680 

•    e  Persei 

4.0 

2  36  33.129 

+ 

4.0690 

+  48  45  14.51 

15.464 

r  Ceti 

3.3 

2  37  29.820 

3.1031 

+     2  45  47.88 

15.344 

•    <r  Arietis 

5.7 

2  45  18.552 

+ 

3.3043 

+   14  37  11.76 

+    15.013 

P  Ursae  Minoris   .      S.  P. 

2.0 

2  51     2.289 

0.2325 

+  105  23  12.51 

14.719 

•  47  Cephei  (H.)      . 

6,0 

2  51   13.390 

+ 

7.5152 

+  78  58  28.79 

14.706 

•     e  Arietis 

4.3 

2  52  48.486 

3.4208 

+  20  53  30.70 

14.611 

a  Ceti 

2.3 

2  56  25.478 

3.1302 

+     3  38  59.23 

14.314 

•    P  Persei  {Algol)  (yar.) 

2.7 

3     0  52.928 

+ 

3.8831 

+  40  31  24.07 

+    14.127 

48  Cephei  (H.)      . 

6.3 

3     6     7.888 

7.4018 

+  77  19  18.51 

13.743 

C  Arietis 

4.7 

3     8  27.836 

3.4391 

+  20  37  43.48 

13.562 

a  Persei 

2.0 

3  16  19.746 

4.2568 

+  49  27  42.14 

13.100 

•    p  Octantis    .         .       S.  P. 

6.0 

3  17  34.930 

+  13.9580 

-  95  54  38.90 

13.008 

•     i  Hydri 

5.0 

3  18  45.867 

_ 

1.6011 

-  77  47  49.46 

+    13.027 

y^UrsfiB  Minoris    .       S.  P. 

3.0 

3  20  54.679 

— 

0.1347 

+  107  46    2.92 

12.811 

•    /Tauri 

4.0 

3  24  41.355 

+ 

3.3048 

+   12  33     8.09 

12.570 

e  Eridani    . 

3.0 

3  27  39.213 

2.8236 

-     9  50  15.79 

12.399 

d  Persei 

3.3 

3  34  57.151 

4.2494 

+  47  25  42.55 

11.818 

•    Y  Camelopardalis  (H.). 

4.3 

3  38  32.646 

+ 

6.2361 

+  70  59     8.92 

+    11.556 

■                                                                ' 

7j  Tauri 

3.0 

3  40  49.596 

3.5556 

+  23  45  28.91 

11.387 

C  Persei 

3.0 

3  47     5.534 

+ 

3.7599 

+  31  33    0.39 

10.957 

C  Ursee  Minoris   .      S.  P. 

4.3 

3  48     4.446 

^^^ 

2.2543 

+  101  51  40.93 

10.917 

•    y  Hydri 

3.3 

3  48  58.749 

— 

0.9983 ' 

-  74  34  55.20 

10.979 

•     e  Persei 

3.3 

3  50  20.274 

+ 

4.0091 

+  39  41     7.10 

+    10.730 

y  Eridani    . 

3.0 

3  52  48.273 

2.7985 

-    13  49  39.84 

10.451 

•   A>  Tauri      '. 

4.7 

3  58     4.457 

3.5397 

+  21  46  29.66 

10.090 

•    c  Persei 

4.0 

4    0  31.896 

4.3366 

.  +  47  24  44  87 

9.950 

Groombr.  2.320  .      S.  P. 

6.3 

4     6     0.904 

0.1392 

+  111  53  40.87 

9.499 

•    0^  Eridani    . 

43 

4     6  23.897 

+ 

2.9264 

-     7     7  49.24 

+     9.623 

y  Tauri 

4.0 

4  13  25.191 

+ 

3.408H 

+   15  21  23.16 

8.965 

•    T)  Ursfie  Minoris   .      S.  P. 

5.0 

4  20  47.104 

1.8180 

+  103  59  12.71 

8.159 

e  Tauri 

3.7 

4  22     4.593 

+ 

3.4973 

+    18  55  52.29 

8.265 

7}  Draconis  .         .       S.  P. 

•2.7 

4  22  28.642 

0.8061 

+  118  13  55.88 

8.224 

•   m  Persei 

6.0 

4  25  32.128 

+ 

4.2097 

+  42  49  24.80 

+     8.016 

•    d  Mensffi 

6.0 

4  25  34.379 

4.2278 

-  80  28  33  34 

8.036 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.446 

.-. 

0.13.55 

+  110  59  23.07 

7.798 

a  Tauri  (Aldebaran)    . 

1.0 

4  29  29.639 

+ 

3.4372 

+   16  16  59.98 

7.523 

•    T  Tauri 

4.3 

4  35  31.367 

3.5952 

+  22  44  28.09 

7.193 

a  Camelopardalis 

4.7 

4  42  54.966 

+ 

5.9240 

+  66     9     3.44 

+     6.617 

•     i  Tauri 

5.3 

4  44  49.334 

3.5052 

+   18  38  53.93 

6.414 

t  Auriese    . 

3.0 

4  49  42.014 

3.9004 

+  32  59  16.18 

6.034  1 

♦    C  AurigsB 

4.0 

4  54  38.973 

+ 

4.1848 

+  40  54  40.80 

5.635  1 

e  Ursee  Minoris   .      S.  P. 

4.3 

4  57  28.276 



6.3360 

+  97  46  47.04 

5.406 

11   Orion  is     . 

5.0 

4  58  10.130 

+ 

3.4243 

+    15  14  50.08 

+     5.306 

•    fi  Eridani    . 

3.0 

5     2  20.617 

2.9483 

-     5  13  54.91 

4.933 

a  Aurigse  {Capella) 

1.0 

5     8  24.941 

4.4245 

+  45  52  58.62 

4.041 

fi  Orion  is  {Rigel) 

1.0 

5     9     9.315 

2.8812 

-     8  19  54.33 

4.406 

•    T  Orionis     . 

4.0 

5  12   10.081 

+ 

2  9123 

-     6  57  58.71 

+     4.144 

*  Apparent  right  asceoBions  uf  ntars  marked  with  an  aatorink  are  giTen  after  thoM  of  standard  stars. 
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MEAN  PTiACES  FOB  1888.0.     (January  0d.l96,  Washington.) 

Name  of  Star. 

Masni- 
tude. 

Bight  AscenAion. 

AiiT^nal 
yariadon. 

Declination. 

Annual 
Variation. 

1 

fi 

Tauri 

• 

2.0 

h      m        8 

5  19  12.717 

+   3.7891 

+  28°  30  42.75 

+  3."370 

Groombridge  966 

6.3 

5  24  45.555 

7.9996 

+  74  58     3.56 

3.091 

•   X 

Aurigse    . 

5.0 

5  25  26.368 

3.9048 

+  32     6  30.66 

3.033 

• 

Groombridge  944 

6.3 

5  26  11.052 

18.6430 

+  85     8  16.67 

2.961 

a 

Orionis  (var.)  . 

2.5 

5  26  17.083 

3.0633 

-     0  22  58.19 

2.935 

a 

Leporis    . 

3.0 

5  27  47.428 

+  2.6447 

-   17  54  11.23 

+  2.809 

£ 

Orionis     . 

2.0 

5  30  31.809 

3.0423 

-     1   16  27.13 

2.572 

« 

ColumbsEi 

2.0 

5  35  35.667 

+  2.1727 

-  34     8     3.83 

2.087 

1           <^ 

Draconis  . 

S.P. 

5.0 

5  37  36.510 

—  0.3540 

+  111   11  25.44 

1.632 

•        K 

Orionis    . 

2.7 

5  42  26.651 

+  2.8447 

-     9  42  36.53 

1.538 

•         > 

t 

Aurigse    . 

4.0 

5  43  43.610 

-h   4.1540 

+  39     6  52.57 

+   1.459 

v'-' 

Draconis  . 

s.'p. 

4.3 

5  43  55.836 

—    1.0794 

+  107  47  47.44 

1.678 

•     .5 

Doradus  . 

4.3 

5  44  34.544 

+  0.1048 

-  65  46  38.87 

1.329 

a 

Orionis  {var,)  . 

1.2 

5  49     6.491 

3.2469 

+     7  23     7.22 

0.960 

•    /5 

Aurigse    . 

2.0 

5  51    18.808 

4.4015 

+  44  56     5.49 

0.750 

•     0 

Aurigffi    . 

3.0 

5  52     5.071 

+  4.0918 

+  37  12  13.45 

+  0.604 

V 

Orionis     ., 

4.7 

6     I   10.689 

3.4273 

+    14  46  51.42 

—  0.133 

82 

Canielopardalis  (H.) 

4.7 

6     6  29.968 

6.6175 

+  69  21  26.97 

0.687 

•     ^/ 

Geminorum 

3.3 

6     8     7.054 

+  3.6227 

+  22  32  18.21 

0.725 

^ 

Ursse  Minor  is   . 

S.P. 

4.3 

6     8  26.569 

—  19.4620 

1-  93  23  19.76 

0.790 

1        /* 

Geminorum 

3.0 

6  16  11.111 

+  3.6315 

+  22  34  12.39 

—   1.537 

•    ^/,i 

Aurig8B    . 

5.3 

6  16   16.364 

4.6267 

+  49  20  37.98 

1.434 

« 

Argus  {Canopus) 

, 

1.0 

6  21  28.026 

1.330*4 

-  52  38     4.94 

1.867 

!•     V 

Geminorum 

4.7 

6  22  18.764 

+  3.5631 

+  20  16  55.59 

1.971 

•  ;? 

Draconis      .     . 

S.P. 

4.0 

6  23     4.495 

—   1.0791 

-f.  107  18  57.81 

1.640 

r 

Geminorum 

2.3 

6  31   14.507 

+  3.4674 

+    16  29  38.47 

—  2.773 

•     e 

Geminorum 

• 

3.3 

6  37     2.460 

3.6936 

+  25  14  28.07 

3.239 

•    v''*  AurigsB    . 

« 

5.7 

6  38  39.918 

4.3291 

+  43  41   16.19 

3.220 

t     a 

Canis  Majoris  (Sirius) 

1.0 

6  40  12.771 

2.6437 

-   16  33  47.30 

4.708 

•     tf 

Geminorum 

3.3 

6  45  24.450 

3.9606 

+  34     5  43.52 

3.979 

51 

Cephei  (H.)      . 

5.3 

6  47  45.601 

+29.9400 

+  87  13  12.84 

—  4.241 

1 

Mensse 

5.8 

6  49  21.363 

—  4.8997 

-  80  41  41.04 

4.204 

50 

Draconis 

S.P. 

6.0 

6  49  58.876 

—    1.9072 

+  104  41  54.73 

4.414 

e 

Canis  Majoris   . 

1.7 

6  54  13.473 

+  2.3577 

-  28  49  13.12 

4.713 

•      r 

Geminorum  {var. 

)  ' 

4.0 

6  57  27.998 

3.5627 

+  20  44     1.21 

4.994  ' 

^ 

Canis  Majoris  . 

2.0 

7     3  50.239 

+  2.4385 

-  26  12  57.07 

—  5.504 

•  63 

Aurigse    . 

5.0 

7     3  57.094 

4.1368 

+  39  30     8.65 

5.504 

•  25 

Canielopardalis 

4.7 

7     7  28.728 

+  12.9660 

+  82  37  28.18 

•5.851   ! 

1 

•     f 

Volantis  {var.) 

4.7 

7     9  41.575 

—  0.4932 

-  70  19     1.86 

6.008 

d  Draconis  . 

S.P. 

3.0 

7   12  31.680 

+  0.0299 

+  112  32     7.71 

6.326 

;       d  Geminorum 

3.3 

7  13  26.044 

+  3.5880 

+  22  11   15.70 

—  6.332 

T 

Draconis  . 

S.P. 

4.7 

7  17  42.254 

—   1.M62 

+  106  51     9.70 

6.778 

Piazzi  vii.  67     . 

6.0 

7  19  13.391 

+  6.2999 

+  68  41  35.01 

6.832 

•      i^ 

Canis  Minoris  . 

3.0 

7  21     4.634 

3.2599 

+     8  30  51.05 

6.984 

a' 

Geminorum  {Castor) 

1.7 

7  27  27.255 

3.8386 

+  32     8     0.25 

7.545 

t    a 

Canis  Min.  {Procyon) 

1.0 

7  33  26.335 

+  3.1435 

+     5  30  40.74 

—  8.988 

X 

Urs8B  Minoris    . 

S.P. 

6.3 

7  35  44.175 

—64.4760 

+  91     2  15.56 

8.145 

!        1^ 

Geminorum  {Pollux) 

1.3 

7  38  27.738 

+  3.6795 

+  28  17  45.28 

8.409 

•  26 

Lyncis     . 

• 

6.0 

7  46  33.322 

4.3888 

+  47  51   14.02 

9.012 

SP 

Geminorum 

• 

5.0 

7  46  38.564 

+  3.6801 

+  27     3  17.85 

—  9.022 

—     -          —    -_  .— .   - —    _      ._    _ 

-    - 

- 

*  Apparent  right  asceusious  of  starti  luarkcil  witli  an  asterisk  are  given  afU'r  tbose  of  standaril  stars. 

t  Periodic  correctiona  given  i4  the  Appondis;  are  still  to  Ue  i^ppUed  to  the  positions  of  i^irias  and  I'rocyon. 
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FIXED  STARS,   1888. 


MEAN  PLACES  FOR  1888.0.    (January  0^.196,  Washington.) 

Kame  of  Star. 

Mftffni- 
tade. 

Right  Ascenalon. 

ADDoal 
YariaUon. 

Deellnatioiw 

Amiaal 
Tarlatioii. 

•        Groombridge  1374 

5.7 

h       U         8 

7  46  46.422 

+ 

7.2888 

+  74*"  12  55.87 

—      9r05l 

c  Draconis .         .      S.  P. 

3.7 

7  48  32.813 

— 

0.1786 

+  110     1     2.34 

9.174 

•    w^  Cancri 

6.0 

7  54     9.275 

+ 

3.6375 

+  25  41  55.70 

9.573 

3  Urs®  Majoris  (H.)    . 

5.7 

8     1  39.733 

6.0507 

+  68  48    8.89 

10.150 

15  Argus  (p) 

3.0- 

8     2  46.461 

2.5544 

-  23  58  54.93 

10.190 

•    C'  Cancri 

4.7 

8     5  47.305 

+ 

3.4466 

+   17  59     3.34 

—    10.597 

•    fi  Cancri 

3.7 

8  10  26.463 

+ 

3.2589 

+     9  31  47.78 

10.851 

«  Cephei  (jw.)           S.  P 

4.3 

8  12  38.803 

1.9208 

+  102  37  34.40 

10.998 

•  30  Monocerotis 

3.7 

8  20     3.824 

+ 

3.0002 

-     3  32  29.72 

11.501 

•    d  Chamseleontis  . 

4.7 

8  23  59.038 

— 

1 .7080 

-  77     7  22.01 

11.764 

ly  Cancri      .         .         . 

5.7 

8  26  13.937 

+ 

3.4785 

+  20  49  15.47 

—    11.996 

Groombr.  3241  .      S.  P 

6.3 

8  30  29.100 

0.2189 

+  107  50  52.10 

12.221 

•    <r  Hydree 

5.0 

8  32  54.296 

+ 

3.1462 

+     3  44     2.47 

12.429 

•    r  Cancri 

4.3 

8  36  48.270 

3.4808 

+  21  52  14.13 

13.719 

• 

c  Hydrafe     . 

3.3 

8  40  50.705 

3.1819 

+     6  49  44.88 

13.000 

•    <j*  Cancri  (mean)  . 

5.7 

8  47  24.633 

+ 

3.67.38 

+  31     0  10.51 

—    13.408 

\                            r 

t    UrssB  Majoris    . 

3.0 

8  51  32.200 

+ 

4.1340 

+  48  28  50.56 

13.898 

12  Year  Cat.  1879    S.  P. 

6.0 

8  52  38.746 

~~ 

2.5446 

+  99  52     5.52 

13.687 

<j*  Urs®  Majoris    . 

5.0 

9    0  31.802 

+ 

5.3567 

+  67  35  18.31 

14.268 

«  Cancri 

5.0 

9     1  40.878 

3.2560 

+   11     7     6.46 

14.286 

•    6  Hydrffi      . 

4.0 

9     8  32.257 

+ 

3.1265 

+     2  47  10.44 

—    15.014 

•    S  Argus 

1.5 

9  11  58.057 

0.6782 

-  69  15  21.22 

14.804 

t  Argus 

2.0 

9  14     5.372 

1.6012 

-  58  48  18.60 

14.995 

•    a  Lyncis 

3.3 

9  14  13.810 

3.6695 

+  34  51  55.52 

15.021 

a.  Cephei     .         .      S.  P. 

2.7 

9  15  54.383 

1.4366 

+  117  53  19.89 

15.171 

1   Draconis  (H.)  . 

4.3 

9  21     3.761 

+ 

9.0105 

+  81  49  12.83 

—    15.439 

a  Hydr®     . 

2.0 

9  22     5.026 

2.9491 

-     8  10  24.90 

15.448 

d  Ursse  Majoris   . 

4.7 

9  24  33.920 

5.4032 

+  70  19  18.44 

15.555 

d  Ursae  Majoris    . 

3.0 

9  25  21.715 

4.0419 

+  52  11   13.76 

16.214 

fi  Cephei  (pr,)     .      S.  P 

3.0 

9  27  12.716 

0.7946 

+  109  55  51.43 

15.755 

*   JO  Leon  is  Minor  is 

4.7 

9  27  21.683 

+ 

3.6945 

+  36  53  39.60 

—    16.778 

•     0  Leonis 

3.7 

9  35  10.368 

+ 

3.2070 

+   10  24    5.04 

16.218 

•    C  CharasBleontis  . 

5.0 

9  37    9.497 

1.5582 

-  80  26  16.40 

16.289 

£  Leonis 

3.0 

9  39  29.601 

+ 

3.4153 

+  24  17  22.15 

16.422 

11  Cephei     .         .      S.  P. 

5.0 

9  40  16.830 

0.9018 

+  109  12  15.03 

16.538 

/x  Leonis 

4.0 

9  46  23.596 

+ 

3.4223 

+  26  32    2.52 

—   16.793 

•  19  Leonis  Minoris 

5.3 

9  50  49.413 

3.6958 

+  41  35  18.78 

16.957 

79  Draconis  .         .      S.  P. 

6.3 

9  51  28.178 

0.7298 

+  106  49  38.97 

17.013 

•    JT  Leonis 

5.0 

9  54  17.680 

3.1743 

+     8  34  52.21 

17.137 

a  Leonis  {Regulus) 

1.3 

10    2  24.428 

3.2008 

+   12  30  51.31 

17.472 

32  Ursse  Majoris    . 

6.0 

10     9  53.604 

+ 

4.4224 

+  65  39  59.34 

—    17.809 

♦    >l  UrssB  Majoris    . 

3.3 

10  10  20.403 

3.6402 

+  43  28  22.91 

17.870 

y*  Leonis 

2.0 

10  13  47.840 

3.3151 

+  20  24  27.94 

18.084 

w 

•    ft  Hydrffi 

4.0 

10  20  40.470 

2.9005 

-   16  15  54.37 

18.309 

•    fi  Leonis  Minoris 

4.3 

10  21  24.347 

3.4870 

+  37  16  51.02 

18.314 

•    a  Antliffi 

4.0 

10  22     1.599 

+ 

2.7390 

-  30  29  53.37 

—    18.216 

9  Draconis  ( H.)  . 

4.7 

10  25  33.737 

5.2668 

+  76  17  21.90 

18.390 

p  Leonis 

4.0 

10  26  54.855 

3.1643 

+     9  52  57.42 

18.430 

226  Cephei  (B.)      .      S.  P. 

5.3 

10  30  18.381 

1 .0779 

+  104  21     2.69 

18.528 

•    p  Octantis   .         .      S.  P. 

4.7 

10  34  33.510 

±_ 

6.49*10 

-  98     1  55.31 

—    18.677 

Apparent  Tif(ht  aacensioiiH  of  Htani  marked  with  an  asteriak  are  fpven  after  thoae  of  standard  atara. 
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AfFiAN  PLACES  FOR  1888.0.     (January  0^.196,  Washington.) 

Kame  of  Star. 

Masni- 
tnde. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

*  41  Leonis  Minoris . 

5.7 

h      m       s 

10  37  19.542 

+  3.2713 

+  23  46  28.18 

—    18.'735 

17  Argus  {var.)     . 

1-6 

10  40  42.963 

2.3131 

-  59     5  44.96 

18.869  , 

I  Leonis 

5.3 

10  43  22.227 

3.1586 

-h    11     8  15.37 

18.971   ■ 

^  d^  Chamffileontis  . 

5.0 

10  44  43.616 

0.6391 

-  79  56  59.08 

18.981 

t  Cephei              .      S.  P. 

3.3 

10  45  41.558 

2.1215 

4-114  23  19.10 

18.876 

*  46  Leonis  Minoris 

4.0 

10  47     2.821 

4-  3.3700 

+  34  49     7.08 

—    19.293 

•        Groombridge  1706     . 

6.0 

10  50  58.401 

4.9744 

+  78  22  11.83 

19.178 

a  Ursee  Majoris    . 

2.0 

10  56  48.644 

+  3.7486 

4-  62  21   19.72 

19.362 

•    17  Octantis   . 

6.0 

11     0     5.359 

—  0.2094 

-  83  59  29.06 

19.372 

•  ^Leonis 

6.0 

11     1   11.445 

+  3.0622 

4-     2  33  47.43 

19.486 

•   ip  Ursffi  Majoris    . 

3.3 

11     3  21.884 

+  3.3939 

+  45     6  20.61 

—    19.503 

d  Leonis 

2.3 

11     8     9.104 

3.1985 

4-21     8  13.78 

19.685 

•    V  UrssB  Majoris    . 

3.3 

11   12  25.838 

3.2580 

+  33  42  19.23 

19.572 

d  Crateris    . 

3.3 

11   13  44.501 

2.9963 

-    14  10  21.67 

19.463  ; 

0  Cephei     .         .      S.  P. 

5.3 

11   14     1.779 

2.4434 

4-112  30     4.11 

19.669 

r  Leonis 

5.0 

11  22  10.642 

4-   3.0861 

-h     3  28  22.58 

—    19.802 

X  Draconis  . 

3.3 

11  24  44.754 

3.6230 

4-  69  56  56.82 

19.837 

•    ^  HydrsB     . 

4.0 

11  27  29.597 

2.9427 

-  31   14  17.17 

19.883 

u  Leonis 

5.0 

U  31   12.860 

3.0713 

-     0  12  19.87 

19.860 

}'  Cephei     .         .      S.  P. 

3.3 

11  34  45.135 

2.4143 

+  102  59  34.18 

20.07;% 

•    /  UrssB  Majoris    . 

3.7 

11  40     8.096 

+  3.1910 

4.  48  24     1.18 

—    19.960 

P  LeoHis 

2.0 

11  43  20.803 

3  0641 

4-   15  11  53.09 

20.119 

y  UnwB  Majoris    . 

2.3 

11  47  56  300 

3.1824 

4-  54  19    2.51 

20.027 

Groombr.  4163  .      S.  P. 

7.0 

11  49  23.481 

2;8638 

4-106  12  46.68 

20.023 

•    It  Virginis   . 

4.3 

11  55     8.001 

3.0752 

+     7  14  19.80 

20.088 

0  Virginis   . 

4.0 

11  59  30.224 

+  3.0576 

4-     9  21   18.16 

—   20.015 

•    c  Corvi 

3.0 

12     4  21.868 

3.0828 

-  21  59  48.46 

20.050 

4  Draconis  (H.)  . 

4.7 

12     6  57.018 

2.8877 

4-  78  14  19.02 

20.023 

Y  Corvi 

2.0 

12  10    2.808 

3.0794 

-   16  55  12.16 

20.016 

w                _ 

•    2  Canum  Venaticorum 

5.3 

12  10  30.780 

3.0223 

4-  41   17     1.58 

20.067 

fi  Chameeleontis  . 

5.0 

12  11  47.483 

+  3.3706 

-  78  41  24.31 

—    19.984 

M  Virginis   . 

3.3 

12  14  10.563 

3.0686 

-     0    2  39.83 

20.042 

*                 ^7 

•    6  Urs8B  Minoris   . 

6.0 

12  14  20.008 

0.1410 

4-  88  19  15.31 

19.941 

a}  Crucis 

1.0 

12  20  22.432 

3.2915 

-  62  28  41.66 

20.016 

•    J*  Corvi 

2.3 

12  24     4.285 

3.1023 

-    15  53  29.84 

20.088 

•   fi  Canum  Venaticorum 

4.3 

12  28  25.397 

+  2.8598 

+  41  57  57.92 

—    19.616 

fi  Corvi 

2.3 

12  28  30.264 

3.1414 

-  22  46  38.34 

19.964 

K  Draconis  . 

3.3 

12  28  42.041 

2.5926 

4-  70  24  20.22 

19.891 

•    r  Virginis  (mean) 

2.7 

12  35  59.135 

3.0381 

-     0  50     6.79 

19.813 

21  Cassiopese         .      S.  P. 

6.0 

12  38  15.507 

3.8552 

4- 105  37  27.44 

19.754 

•  31  Comse  Berenices 

5.0 

12  46  14.665 

+  2.9303 

4.   28     9     0.60 

—    19.663 

32*  Camelopardalis  (H.) . 

4.7 

12  48  18.675 

0..3897 

4-  84     1   17.95 

19.597 

•    r  CassiopeaB         .      S.  P. 

2.0 

12  49  57.123 

3.5779 

4-119  53  24.17 

• 

19.565 

a   Canum  Venaticorum 

2.7 

12  50  47.330 

2.   157 

+  38  55  23.95 

19.514 

•  43  Cephei  (H.)      .      S.  P. 

4.3 

12  53  33.741 

7.2152 

4-  94  20  38.99 

19.507 

•     d   MuSCffi 

4.0 

12  54  34.873 

+  4.1122 

-  70  56  39.17 

—    19.478 

•    €  Virginis   . 

2.7 

12  56  36.127 

2.9880 

4-   11  33  40.46 

19.419 

^7 

6  Virginis    . 

4.3 

13     4     9.047 

3.1010 

-     4  56  27.29 

19.314 

•  20  Canum  Venaticorum 

4.7 

13  12  31.205 

2.6970 

4-41     9  44.57 

19.038 

a  Urs.  Min.  {Polaris)  S.  P. 

2.0 

13  17  44.827 

4-22.9790 

4-  91   17  19.40 

—    18.910 

*  Apparent  right  aacensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED  STARS,   1888. 


MEAN  PLACES  FOR  1888.0.     (January  0^.196,  Washington.) 

Name  of  Star. 

Magni. 
tiiae. 

Bight  Ascension. 

Annual 
Yariation. 

Declination. 

Annual 

Yariation. 

f 

a  Virginia  (Spica) 

1.0 

h     m       fl 

13  19  17.558 

B 

+  3.1535 

-    lO"*  34  35!56 

—    18!903 

38  CassiopesB         .      S.  P. 

6.3 

13  22  54.174 

4.3757 

+  110  18  44.08 

18.680  1 

♦    K  Octantis   . 

5.0 

13  22  58.154 

8.7289 

-  85  12  40.12 

18.755   ! 

C  Virginis   . 

3.3 

13  28  59.169 

3.0530 

-     0     1  22.88 

18.521    i 

•        B.  A.C.  4536     . 

5.0 

13  29  47.703 

2.6824 

+  37  45  22.89 

18.542 

•  m  Virginis    . 

6.0 

13  35  44.031 

+  3.1429 

-     8     8  15.13 

1 

—    18.293 

rj  Ursai  Majoris    . 

2.0 

13  43     7.668 

2.3714 

-h  49  52  20.61 

18.082 

ij  Bootis 

3.0 

13  49  21.124 

2.8567 

+   18  57  33.99 

18.174 

50  CassiopeBB         .      S.  P. 

4.0 

13  53  52.821 

5.0085 

-{.108    7  16.39 

17.651 

•    0  Apodis 

5.0 

13  54  26.490 

5.6704 

-  76  15  18.31 

17.600 

fi  Centauri  . 

1.0 

13  55  55.297 

-h  4.1765 

-  59  49  56.13 

—    17.595 

•    TT  Hydra;     . 

3.7 

13  59  59.607 

3.4005 

-  26     8  30.65 

17.368 

a  Draconis  . 

3.3 

14     1  21.483 

1 .6237 

+  64  54  40.31 

17.301 

•    d  Bootis 

5.0 

14     5  17.495 

2.7388 

+  25  37  20.90 

17.204 

♦    K  Virginis    . 

4.3 

14     6  55.300 

3.1938 

-     9  45     7.57 

16  933 

♦    d  Octantis   . 

5.0 

14     9     3.399 

+  8.9628 

-  83     9  12.14 

—    16.9(»5 

•    4  Ursae  Minor  is    . 

5.0 

14     9  17.670 

—  0.3349 

+  78     4  25.86 

16.909 

a  Bootis  (Arclnrus) 

1.0 

14  10  33.184 

+  2.7349 

+    19  45  56.87 

18.887 

•    X  Bootis 

4.0 

14  12     7.543 

2.2830 

+  46  36  10.14 

16.66:) 

♦    X  Virginis    . 

4.7 

14  13     2.992 

3.2378 

-   12  51   18.66 

16.734 

t  Cassiopese         .      S.  P. 

4.0 

14  19  50.427 

+  4.8603 

+  113    6     6.67 

—    16.4:» 

0  Bootis 

4.0 

14  21  23.096 

2.0442 

+  52  22     7.03 

16.765 

p  Bootis 

3.7 

14  27     0.249 

+  2.5877 

+  30  51  47.90 

15.695 

5  Ursae  Minoris   . 

4.7 

14  27  46.180 

—  0.1919 

+  76  11  37.87 

16.011 

a*  Centauri  . 

1.0 

14  32     0.953 

+  4.0450 

-  60  22  31.86 

15.381 

•    a  Apodis 

4.7 

14  33  59.295 

+  7.1877 

-  78  34     5.91 

—    15.695 

•   fi  Hydri       .         .      S.  P. 

6.0 

14  34     3.414 

—   1.4579 

-100  24     8.40 

15.680 

♦  33  Bootis 

5.3 

14  34  40.139 

+  2.2344 

+  44  53  16.85 

15.715 

e  Bootis 

2.3 

14  40     5.800 

2.6213 

+  27  32  48.13 

15.346 

a*  Libree 

2.3 

14  44  40.944 

3.3093 

-   15  34  33.19 

15.174 

•  47  Cephei  (H.)      .      S.  P 

6.0 

14  51  13.390 

+  7.7152 

+  101     1  31.21 

—    14.708 

|9  Urs8B  Minoris    . 

2.0 

14  51     2.289 

—  0.2325 

+  74  36  47.49 

14.719 

•    y  Scorpii     . 

3.3 

14  57  30.987 

+  3.5018 

-  24  50  27  98 

14.362 

P  Bootis 

3.0 

14  57  43.657 

2.2601 

+  40  49  57.32 

14.365 

48  Cephei  (H.)      .      S.  P. 

6.3 

15     6     7.888 

7.4018 

+  102  40  41.49 

13.743 

^  Librse 

2.0 

15  10  58.810 

+  3.2216 

-     8  58    8.99 

—    13.515 

♦    d  Bootis 

3.0 

15  10  59.284 

2.4208 

+  33  43  59.39 

13.589 

•    p  Octantis   . 

6.0 

15  17  34.930 

12.9580 

-  84     5  21.10 

13.003 

fi^  Bootis 

4.0 

15  20  15.585 

+  2.2662 

+  37  46  13.31 

12.784 

Y*  Ursae  Minoris    . 

3.0 

15  20  54.679 

-   0.1347 

+  72  13  57.08 

12.811 

•    P  Coronae  Borealis 

4.0 

15  23  12.707 

+  2.4750 

+  29  29  31.31 

—    12.600 

a  Coronae  Borealis 

2.0 

15  29  56.777 

2.5393 

+  27     5  31.26 

12.311 

•    r  Camelop.  (H.)  .      S.  P. 

4.3 

15  38  32.646 

6.2351 

+  109     0  51.08 

11.556 

a  Serpentis .         .    '     . 

2.3 

15  38  45.083 

2.9515 

+     6  46  42.33 

11.558 

e  Serpentis . 

3.3 

15  45  13.995 

+  2.9870 

+     4  48  55.59 

1 1 .0.56 

C  Ursae  Minoris    . 

4.3 

15  48     4.446 

—  2.2543 

+  78     8  19.07 

—    10.917 

c  Coronae  Borealis 

4.0 

15  52  57.109 

+  2.4832 

+  27  12     9.46 

10.617 

d  Scorpii     . 

2.3 

15  53  42.686 

3.5385 

-  22  18     7.97 

10.536 

i?!  Scorpii     . 

2.0 

15  58  55.510 

3.4806 

-   19  29  53.63 

10.146 

•    d^  Apodis 

5.3 

1  16     3  38.187 

+  8.7695 

-  78  24  41.16 

—     9.750 

Apparent  right  ascensions  of  stars  marked  with  an  asterisk  arc  given  Aft-er  those  of  standard  stars. 
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Name  uf  Star. 

Mainii- 
tiide. 

# 

ip  Herculis  . 

4.0 

Groomhridge  2320      . 

6.3 

# 

^  Ophiuchi  . 

6  Coronae  Borealis  (mean) 

3.0 
5.7 

# 

Y  Apodis 

4.3 

T  Herculis  . 

3.3 

• 

Ti  Ursae  Minoris  . 

5.0 

15  Draconis  . 

2.7 

a  Scorpii  {Antares) 
^  Herculis  . 

1.3 
2.3 

A  Draconis  . 

5.0 

C  Ophiuchi  . 

a  Trianguli  Australis  . 

2.7 
2.0 

17  Herculis  . 

3.3 

a  Camelopardalis       S.  P. 

4.7 

K  Ophiuchi . 
d  Herculis  . 

3.3 
5.0 

e  Ursse  Minoris    . 

4.3 

• 

71  Ophiuchi . 

a}  Herculis  {var.) 

2.7 
3.5 

• 

n  Herculis  . 

3.0 

• 
• 

0  Ophiuchi . 

h  Ophiuchi  (var,) 

d  Arae 

3.3 
5.0 
4.0 

Groombr.  966    .      S.  P. 

6.3 

• 

Groombr.  944    .      S.  P. 

6.3 

fi  Draconis  . 

2.7 

• 

a  Ophiuchi . 
t  Herculis  . 

2.0 
3.3 

to  Draconis  . 

5.0 

/A  Herculis  . 

3.3 

fp^  Draconis .         .         . 

4.3 

• 

0  Herculis  . 

4.0 

Y  Draconis  . 

2.3 

7^  Sagittarii . 

3.3 

• 

0  Herculis  . 

4.0 

22  Camelop.  (H.)  .      S.  P. 
p}  Sagittarii . 
d  Ursae  Minoris    . 

4.7 
4.0 
4.3 

11  Serpentis . 

3.0 

• 
• 

* 

X  Sagittarii . 
X  Draconis  . 

3.0 
4.0 

• 

1  Aquilae 
C  Pavonis    . 

4.3 

4.0 

a  LyraB  (  Vega  )  . 

1.0 

tr  Octantis    . 

6.0 

/5  LyraB  (var.) 
51  Cephei(H.)      .      S.  P. 

ff  Sagittarii . 
50  Draconis  . 

4.0 
5.3  i 
2.3  ; 
6.0 

Right  AsceuHiou.    ^ 


h      III        8 

6  5  14.271 

6  6  0.904 

6  6  28.584 

6  10  29.003 

6  16  18.090 

6  16  22.486 
6  20  47.104 
6  22  28.642 
6  22  32.426 
6  25  24.321 

6  28  12.446 
6  30  59.505 
6  36  48.770 
6  39  3.357 
6  42  54.966 

6  52  22.030 
6  57  28.262 

6  57  28.276 

7  3  57.272 
7  9  32.438 

7  11  8.794 

7  15  7.862 

7  19  31  823 

7  20  59.499 

7  24  45.555 

7  26  11.048 
7  27  54.164 
7  29  44.133 
7  36  18.306 
7  37  36.510 

7  42  4.546 
7  43  55.836 
7  52  24.699 
7  54  0.331 

7  58  36.784 

8  3  10.427 
8  6  29.968 
8  7  3.924 
8  8  26.569 
8  15  30.871 

8  21  3.514 
8  23  4.495 
8  29  6.743 
8  29  56.621 
8  33  8.803 

8  38  50.637 

8  45  56.709 

8  47  45.601 

8  48  19.226 

8  49  58.873 


Annual 
Variation. 


+  1.8811 
0.1392 
3.1.395 
2.2445 
9.0593 

+   1.8010 

—  1.8180 
+   0.8061 

3.C700 
+   2.5774 

—  0.1355 
+   3.2990 

6.3024 
2.0537 
5.9240 

+  2.8374 

+  2.2112 

—  6.3360 
+  3.4369 

2.7334 

+  2.0889 
3.0789 
3.6589 
5.4011 
7.9996 

+  18.6430 
1.3533 
2.7829 

+  1.0964 

—  0.3540 


+ 
+ 


2.3463 
1 .0794 
2.0550 
1.3915 
3.8515 


+  2.3393 

6.6175 

+  3.5866 

—  19.4620 
+  3.1023 

+  3.7027 

—  1.0794 
+  3,2645 

7.0300 
2.0313 

+  106.5070 

2.2142 

29.9400 

+  3.7217 

—  1.9072 


Declinatiou. 


+  45  13  43.92 

+  68  6  19.13 

-  3  24  19.10 
+  34  8  34.67 

-  78  38  37.66 

+  46  34  48.99 

+  76  0  47.29 

+  61  46  4.12 

-  26  10  57.62 
+  21  44  3.11 

+  69  0  36.93 

-  10  20  22.38 

-  68  49  13.34 
+  39  8  8.32 
+  113  50  56.56 

+  9  32  59.22 
+  33  43  51.27 
+  82  13  12.96 

-  15  35  7.65 
+  14  31  6.84 

+  36.56  8.74 
-^   24  53  13.01 

-  24  4  16.99 

-  60  35  21.35 
+  105  1  56.44 

+  94  51  43.33 

+  52  23  4.01 

+  12  38  31.69 

+  46  3  58.32 

+  68  48  34.56 

+  27  47  11.64 

+  72  12  12.56 

+  37  15  56.73 

+  51  30  8.07 

-  30  25  28.43 

+  28  44  51.02 
+  110  38  33  03 

-  21  5  14.16 
+  86  36  20.24 

-  2  55  37.02 

-  25  28  58.05 
+  72  41  2.19 

-  8  19  18.27 

-  71  31  18.35 
+  38  40  47.03 

-  89  16  8.18 
+  33  13  58.63 
+  92  46  47.16 

-  26  26  5.92 
+  75  18     5.27 


Annual 
Variation. 


+ 


+ 


+ 


9.585 
9.499 
9.521 
9.263 
8.767 

8.739 
8.159 
8.224 
8.310 
8.063 

7.798 
7.572 
7.170 
7.027 
6.617 

5.838 
5.402 
5.406 
4.745 
4.353 

4.234 
3.953 
3.654 
3.539 
3.091 

2.960 
2.800 
2.877 
2.071 
1.632 

2.327 
1.678 
0.644 
0.554 
0.340 

0.267 
0.687 
0.606 
0.790 
0.682 

1.629 
1.640 
2.210 
2.471 
3.163 

3.364 
3.976 
4.241 
4.119 
4.414 


*  Apparent  right  aacvn»ion8  of  atara  marked  with  an  aateritik  are  ^ven  aft«r  those  of  standard  stara. 
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MEAN  PLACES  FOR  1888.0.     (January  0^.196,  Washington.) 

1 

• 

Nune  of  Star. 

Maeni. 
tade. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

•    X  Lyrae 

3.3 

h     m       8 

18  54  45.257 

8 

+  •2.-2443 

+  32"*  32'  10'94 

+      4.'756 

C  Aquilae 

3.0 

19     0  15.751 

8.7569 

+   13  41  51.10 

5.109 

♦     i  Lyrro 

5.0 

19     3  18.343 

8.1411 

+  35  55  30.00 

5.478 

♦  85  Camelopardalis       S.  P. 

4.7 

19     7  28.728 

18.9660 

+  97  22  31.82 

5.850 

d  Sagittarii. 

5.0 

19  11     4.901 

3.5183 

-  19     9     5.17 

6.108 

•    B  Lyrae 

4.3 

19  12  30.791 

+  8.0789 

+  37  56    4.24 

+     6.838 

^  Draconis  . 

3.0 

19  12  31.680 

+  0.0899 

+  67  27  52.29 

6.386 

T  Draconis  . 

4.7 

19  17  42.254 

—  1. 1168 

+  73     8  50.30 

6.778 

Piazzi  vii.  67     .      S.  P. 

6.0 

19  19  13.391 

+  6.8999 

+  111   18  24.99 

6.838 

^  AquilsB     . 

3.3 

19  19  51.078 

3.0853 

+     2  53  31.44 

6.983 

•   /9  Cygni       . 

3.0 

19  26  12.284 

+  8.4193 

+  27  43  29.46 

+     7.358 

K  Aquilffi     . 

5.0 

19  30  51.946 

3.8889 

-     7  16  32.76 

7.744 

•    j3  Sagittae     . 

4.3 

19  36     1.125 

+  8.6955 

+    17  13    0.83 

8.130 

A  UrssB  Minoris    . 

6.3 

19  35  44.175 

—64.4780 

+  88  57  44.44 

8.145 

X  Aquilse     . 

3.0 

19  40  56.105 

+  8.8588 

+   10  20  27.01 

8.541 

♦    ^  Cygni 

2.7 

19  41  28.497 

+   1.8761 

+  44  51  27.46 

+     8.628 

a  Aquilse  (Altair) 

1.3 

19  45  19.132 

8.9876 

+     8  34  22.87 

9.865 

•        Groombr.  1374  .      S.  P. 

5.7 

19  46  46.422 

7.8885 

+  105  47     4.13 

9.048 

•    e  Pavonis    .         .         . 

4.0 

19  47  37.240 

+  7.0881 

-  73  12  14.38 

9.074 

e  Draconis  . 

3.7 

19  48  32.813 

—  0.1786 

+  69  58  57.66 

9.174 

S  Aquilse     . 

4.0 

19  49  48.707 

+  8.9471 

+     67  38.98 

+     8.754 

♦    Y  Sagittae 

3.7 

19  53  46.587 

8.6678 

+   19  11   18.50 

9.589 

•    e  Sagittarii . 

5.0 

19  55  46.174 

3.6958 

-  28     1  13.66 

9.735 

^7 

T  AquiliB     . 

6.0 

19  58  40.164 

8.9331 

+     6  57  44.39 

9.933  ; 

3  Ursae  Majoris  (H.)  S.  P. 

5.7 

20     1  39.733 

6.0507 

+  111  11  51.11 

10.150 

•    6  Aquilae     . 

3.0 

20     5  31.526 

+  3.0974 

-     1     9  11.61 

+    10.451 

•  31  Cygni       . 

4.3 

20  10     6.306 

1.8893 

+  46  24    6.76 

10.786 

a*  Capricorn! 

3.0 

20  11  50.417 

+  3.3383 

-  12  53  28.94 

10.910 

K  Cephei  (pr.)     . 

4.3 

20  12  38.803 

—   1.9808 

+  77  22  25.60 

10.996 

a  Pavonis    . 

2.0 

20  16  47.411 

+  4.7849 

-  57     5  34.27 

11.180 

r  Cygni 

2.3 

20  18  12.630 

+  3.15.37 

+  39  53  54.43 

+    11.380 

n  Capricorn i 

5.0 

20  20  54.633 

3.4398 

-   18  34  41.85 

11.550 

e  Delphini   . 

4.0 

20  27  51.757 

+  8.8678 

+   10  55  23.36 

18.037 

Groombridge  3841     . 

6.3 

20  30  29.100 

—  0.8189 

+  72     9    7.90 

18.381 

•    a  Delphini  . 

3.0 

20  34  2IB.150 

+  8.7878 

+   15  31     2.31 

18..514 

•    /9  Pavonis    . 

3.7 

20  34  51.503 

+  5.4757 

-  66  36  15.74 

+    18.580 

a  Cygni 

1.7 

20  37  36.850 

8.0444 

+  44  52  49.15 

18.781 

•  <p  Capricorni 

4.3 

20  39  27.720 

3.5588 

-  25  40  22.12 

18.683 

•    6  Cygni 

2.7 

20  41  40.783 

8.4874 

+  33  33     3.38 

13.335 

fi  Aquarii    . 

4.7 

20  46  36.775 

+  3.8399 

-     9  24  11.24 

13.884 

12  Year  Cat.  1879  .    •     . 

6.0 

20  52  38.746 

—  8.5446 

+  80     7  54.48 

+    13.687 

V  Cygni 

4.0 

20  52  59.866 

+  8.8341 

+  40  44  10.38 

13.781 

<j*  Ursae  Majoris    .      S.  P. 

5.0 

21     0  31  802 

5.3567 

+  112  24  41.69 

14.868 

6l>  Cygni 

5.0 

21      1  52.596 

8.6838 

+  38  11  56.07 

17.587 

C  Cygni       . 

3.0 

21     8  10.146 

8..5496 

+  29  46     3.92 

14.606  1 

♦    T  Cygni 

4.0 

21   10  19.243 

+  8.3938 

+  37  34     3.22 

+    15.859  i 

a  Cephei 

2.7 

21   15  54.383 

1 .4366 

+  62     6  40.11 

15.171   i 

1  Pegasi 

4.3 

21   16  54.388 

8.7788 

+   19  19  32.22 

15.837  i 

♦    C  Capricorni 

4.3 

21  20  16.269 

3.4389 

-  22  53  45.38 

15.396  , 

1  Draconis  (H.)  .      S.  P. 

4.0 

21  21     3  761 

+  9.0105 

+  98  10  47.17 

+    15.439 

'           # 

—  — 

—       —  — 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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Kame  of  Star. 

Ma«il- 
tuae. 

Right  AscAnsion. 

Annual 
Variation. 

'  Declination. 

Annual 
Variation. 

d  Urss  Majoris    .      S.  P. 

4.7 

h      m       8 

21  24  33.920 

8 

+   5.4032 

+  109°  40  4K56 

+    I5r555 

fi  Aquarii    . 

3.0 

21  25  39.776 

:).I6I8 

-     6     3  48.75 

15.659 

fi  Cephei  (pr,) 

3.0 

21  27  12.716 

0.7946 

+  70     4     8.57 

15.755 

f  Aquarii    . 

5.0 

21  31  47.396 

a.  1980 

-     8  21  22.03 

15.968 

•  74  Cygni       . 

5.0 

21  32  27.608 

2.4014 

+  39  54  37.54 

16.049 

•    ^^Octantis  . 

5.3 

21  33  38.684 

+  9.8038 

-  83  13  58.20 

+    16.022 

•    C  Chamaelontis    .      S.  P. 

5.0 

21  37     9.497 

—    1 .5582 

-  99  33  43.60 

16.289 

e  Pegasi 

2.3 

21  38  41.132 

+  2.9467 

+     9  21  42.55 

16.354 

11  Cephei     . 

5.0 

21  40  16.830 

0.9018 

+  70  47  44.97 

16.538 

•  w*  Cygni 

4.3 

21  42  39.354 

2.2129 

+  48  47  29.66 

16.541 

fi  Capricorni 

5.0 

21  47  11.376 

+  3.2762 

-   14     4  43.14 

+    16.777 

•  16  Pegasi 

5.3 

21  47  57.965 

2.7278 

+  25  23  54.28 

16.816 

79  Draconis  . 

6.3 

21  51  28.178 

0.7298 

+  73  10  21.03 

17.013   ; 

a  Aquarii    . 

3.0 

22     0     1.882 

3.08',^8 

-     0  51  49.26 

17.354 

a  Gruis 

2.0 

22     I   10.278 

3.8067 

-  47  30  10.20 

17.245 

•    iz  Pegasi 

4.0 

22     5     0.816 

+   2.C599 

+  32  37  44.19 

+    17.578 

•    u  Octantis  . 

6.0 

22     9  58.548 

1 3.2276 

-  86  32     7.91 

17.873 

32  Ursce  Majoris    .      S.  P. 

6.0 

22     9  53.604 

4.4224 

+  114  20     0.66 

17.809 

0  Aquarii    . 

4.3 

22  10  55  412 

3.1693 

-     8  20  26.57 

17.800 

•    y  Aquarii    . 

3.3 

22  15  52.259 

3.1010 

-     1  57     5.42 

18.038 

1       n  Aquarii    . 

4.7 

22  19  33.448 

+   3.0647 

+     0  48  33.47 

+    18.153 

•    ff  Aquarii    . 

5.0 

22  24  43.101 

3.1759 

-   11    15     2.94 

18.316 

9  Draconis  .         .      S.  P. 

4.7 

22  25  33.737 

5.2668 

+  103  42  38.10 

18.390 

•    a  Lacertse  . 

1 

4.0 

22  26  40.649 

2.4620 

+  49  42  24.35 

18.413 

i       17  Aquarii    . 

4.0 

22  29  36.064 

3.0837 

-     0  41  40.42 

18.456 

S26  Cephei  (B.)       . 

5.3 

22  30  18.381 

+    1.0779 

+  75  38  57.31 

+    18.528 

•  10  Lacertse  . 

5.0 

22  34  14.162 

2.6863 

+  38  28     2.91 

18.668   1 

•    p  Octantis   . 

4.7 

22  34  33.510 

6.4940 

-  81  58     4.69 

18.677 

C  Pegasi 

3.3 

22  35  52.585 

2.9909 

+    10  14  48.80 

18.704 

'  •    X  Pegasi 

4.0 

22  41     8.188 

2.8849 

+  22  58  35.09 

18.872   1 

I  Cephei 

3.3 

22  45  41.558 

+  2.1215 

+  65  36  40.90 

■+    18.876 

X  Aquarii    . 

4.0 

22  46  46.305 

3. 1 329 

-     8  10  31.25 

19.073 

•        Groombr.  1706        S.  P. 

6.0 

22  50  58  401 

4.9744 

+  101  37  48.17 

19.178 

a  Pis.  Aus.  (Fomalhaut) 

1.3 

22  51  27.632 

3.3252 

-  30  12  56.30 

18.992 

1  •    0  Andromedae 

3.7 

22  56  46.097 

2.7496 

+  41  43  26.43 

19.286 

a  UrssB  Majoris    .      S.  P. 

2.0 

22  56  48.644 

+  3.7486 

+  117  38  40.28 

+    19.362 

a  Pegasi  {Markab) 

2.0 

22  59  10.925 

2.9849 

+   14  36     9.82 

19..30I 

•   ^  Aquarii    . 

4.3 

23     8  31.341 

3.1090 

—     6  39     9.36 

19.358 

0  Cephei 

5.3 

23  14     1.779 

2.4434 

+  67  29  55.89 

19.669 

•    T  Pegasi 

4.7 

23  15     5.616 

2.9634 

+  23     7  38.06 

19.655 

0  Piscium    . 

4.7 

23  22  17.199 

+  3.0411 

+     5  45  49.40 

+    19.726 

X  Draconis .         .      S.  P. 

3.3 

23  24  44.754 

3.6230 

+  110     3     3.18 

19.837 

*    X  Andromedae 

4.0 

23  32     5.022 

2.9216 

+  45  51     4.05 

19.470 

e  Piscium    . 

4.3 

23  34  11.386 

3.084 1 

+     5     1     9.43 

19.483 

y  Cephei     . 

3.3 

23  34  45.135 

2.4143 

+  77     0  25.82 

20.075 

•    f^  Aquarii    .         . 

5.0 

23  38  23.566 

-h  3.1170 

-    18  53  54.37 

+    19.957 

•    d  Sculptoris 

4.3 

23  43     5.513 

3.1327 

-  28  44  57.63 

19.855 

•    y^  Octantis  . 

5.3 

23  45  29.982 

3.6946 

-  82  38  28.57 

19.991 

Groombridge  4163     . 

7.0 

23  49  23.481 

2.8638 

+  73  47   13.32 

20.023 

at  Piscium    . 

4.0     23  53  33.615 

3.0783 

+     6   14  35.56 

19.931 

•  33  Piscium    . 

5.0     23  59  36.169 

+   3.0709 

-     6  20     2.62 

+   20.144 

"Apparent  tight  asoensions  of  stars  marked  with  an  asteriak  are  given  afr«r  those  of  standard  stars. 
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JANUARY,   1888. 


OIBOUMPOLAR  STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Uraffi  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cephei  (Hey.) 

Mean 
Solar 
Date. 

6  Urme  Minoris. 

Mean 
Solar 
Date. 

A  Ur8»  Minorig. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Jan. 

h    m 

1  17 

-1-88  42 

Jan. 

h     m 

6  48 

-1-87  13 

Jan. 

h     m 

18    8 

+86  36 

Jan. 

h     m 

19  34 

+88  67 

0.3 

8 

68.49 

// 
53.7 

0.5 

4.24 

6.5 

1.0 

s 
8.89 

// 
43.8 

1.0 

B 

56.96 

53.4 

1.3 

67.44 

53.8 

1.5 

4.37 

6.8 

2.0 

8.89 

43.4 

2.0 

56.44 

53.0 

2.3 

66.37 

53.9 

2.5 

4.46 

7.1 

3.0 

8.92 

43.0 

3.0 

56.00 

52.6 

3.3 

65.31 

54.0 

3.5 

4.52 

7.5 

4.0 

8,97 

42.7 

4.0 

55.64 

52.3 

4.3 

64.28 

54.1 

4.5 

4.56- 

7.8 

5.0 

9.02 

42.3 

5.0 

55.32 

52.0 

5.3 

63.29 

54.2 

5.5 

4.59 

8.1 

6.0 

9.08 

42.0 

6.0 

55.03 

51.6 

6.3 

62.36 

54.2 

6.5 

4.61 

8.5 

7.0 

9.13 

41.7 

7.0 

54.76 

51.3 

7.3 

61.48 

54.3 

7.5 

4.64 

8.8 

8.0 

9.18 

41.4 

8.0 

54.48 

51.0 

8.3 

60.63 

54.3 

8.5 

4.69 

9.1 

9.0 

9.22 

41.1 

9.0 

54.16 

50.6 

9.3 

59.77 

54.4 

9.5 

4.76 

9.4 

9.9 

9.25 

40.7 

lO.O 

53.81 

50.5 

W,2 

58.90 

54.5 

10.5 

4.83 

9.8 

10.9 

9.28 

40.4 

11.0 

53.43 

50.2 

11.2 

58.00 

54.5 

11.5 

4.90 

10.1 

11.9 

9.31 

40.1 

12.0 

53.05 

49.9 

12.2 

57.04 

54.6 

12.5 

4.96 

10.4 

12.9 

9.36 

39.7 

13.0 

52.68 

49.5 

13.2 

56.02 

54.7 

13.5 

5.01 

10.8 

13.9 

9.44 

39.4 

14.0 

52.37 

49.2 

14.2 

54.95 

54.7 

14.5 

5.03 

11.1 

14.9 

9.53 

39.0 

15.0 

52.13 

48.8 

15.2 

53.85 

54.8 

15.5 

5.01 

11.4 

15.9 

9.63 

38.6 

16.0 

51.98 

48.4 

'.   16.2 

52.74 

54.8 

16.5 

4.96 

11.7 

16.9 

9.77 

38.2 

17.0 

51.92 

48.0 

17.2 

51.65 

54.8 

17.5 

4.88 

12.1 

17.9 

9.93 

37.9 

18.0 

51.94 

47.7 

18.2 

50.60 

54.7 

18.5 

4.78 

12.4 

18.9 

10.09 

37.6 

19.0 

52.01 

47.3 

19.2 

49.60 

54.7 

19.5 

4.66 

12.7 

19.9 

*  10.26 

37.3 

20.0 

52.10 

47.0 

20.2 

48.65 

54.6 

20.4 

4.54 

13.0 

20.9 

10.42 

37.0 

21.0 

52.19 

46.7 

21.2 

47.73 

54.6 

21.4 

4.43 

13.4 

21.9 

10.57 

36.7 

22.0 

52.26 

46.4 

22.2 

46.86 

54.5 

22.4 

4.34 

13.7 

22.9 

10.71 

36.4 

23.0 

52.30 

46.1 

23.2 

46.00 

54.5 

23.4 

4.27 

14.0 

23.9 

10.84 

36.1 

24.0 

52.28 

45.8 

24.2 

45.12 

54.5 

24.4 

4.21 

14.3 

24.9 

10.97 

35.8 

25.0 

52.25 

45.5 

25.2 

44.20 

54.5 

25.4 

4.15 

14.6 

25.9 

11.11 

35.5 

26.0 

52.22 

45.2 

26.2 

43.23 

54.4 

26.4 

4.07 

14.9 

26.9 

11.20 

35.2 

27.0 

52.21 

44.6 

27.2 

42.21 

54.4 

27.4 

3.98 

15.3 

27.9 

11.42 

34.9 

28.0 

52.25 

44.5 

28.2 

41.16 

54.4 

28.4 

3.87 

15.6 

28.9 

11.61 

34.5 

29.0 

52.36 

44.1 

29.2 

40.09 

54.3 

29.4 

3.73 

15.9 

29.9 

11.82 

34.2 

30.0 

52.54 

43.7 

30.2 

39.02 

54.2 

30.4 

3.55 

10.2 

30.9 

12.04 

33.9 

31.0 

52.81 

43.4 

31.2 

37.98 

54.1 

31.4 

3.35 

16.5 

31.9 

12.27 

33.6 

FEBRUARY,   1888. 
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CIEOUMPOLAR  STABS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINaTON. 


Mean 
Solar 
Date. 


a  Vissd  MinorU. 
(PolaHg.) 


Feb. 

1.9 

3.2 
4.9 


5.2 
6.2 
7.2 
8.2 


9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.1 
23.1 
24.1 

25.1 
26.1 
27.1 
28.1 

29.1 


Bight 

Asoen- 

•ion. 


ta    m 

1  17 

B 

36.90 
36.07 
35.21 
34.40 


33.61 
32.82 
32.01 
31.17 


30.28 
29.34 
28.37 
27.39 

26.43 
25.51 
24.65 
23.85 

23.10 
22.40 
21.73 
21.06 

20.37 
19.65 
18.89 
18.09 

17.27 
16.45 
15.66 
14.93 

14.27 


DeoUna- 

tion 

North, 


+88  42 


54.0 
53.9 
53.8 
53.6 


53.5 
53.4 
53.3 
53.2 


53.1 
53.0 
52.9 
52.8 


52.6 
52.4 
52.2 
51.0 


51.7 
51.5 
51.3 
51.1 

50.9 
50.8 
50.6 
50.4 

50.2 
50.0 
49.7 
49.5 

49.2 


Mean 
Solar 
Date. 


Feb. 

1.4 
2.4 
3.4 
4.4 


5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 


51  Cephei  (Hev.) 


Right 
Ascen- 
sion. 


m 


Declina- 
tion 
North. 


6  47  +87  13 


8 

63.13 
62.91 
62.70 
62.50 


62.31 
62.14 
61.98 
61.82 


61.64 
61.44 
61.20 
60.92 

60.62 
60.30 
59.96 
59.62 

59.29 
58.97 
58.66 


20.4 

58.38 

21.4 

58.11 

22.4 

57.84 

23.4 

57.55 

24.3 

57.24 

25.3 

56.91 

26.3 

56.55 

27.3 

56.16 

28.3 

55.76 

29.3 

55.36 

It 

16.8 
17.1 
17.4 
17.7 


17.9 
18.2 
18.5 

18.8 

19.0 
19.3 
19.6 
19.9 

20.1 
20.4 
20.6 
20.9 

21.1 
21.4 
21.6 
21.8 

22.0 
22.3 
22.5 
22.7 

22.9 
23.1 
23.3 
23.5 

23.7 


Mean 
Solar 
Date. 


6  Ursw  Minoris. 


Feb. 

1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.8 

17.8 
18.8 
19.6 
20.8 

21.8 
22.8 
23.8 

24.8 

25.8 
26.8 
27.8 

28.8 

29.8 


Right 
Ascen- 
sion. 


h     m 

18    8 

s 
12.51 

12.76 

13.00 

13.22 


13.43 
13.64 
13.85 
14.06 

14.29 
14.55 
14.83 
15.13 

15.44 
15.76 
16.09 
16.41 

16.72 
17.02 
17.31 
17.59 

17.87 
18.16 
18.46 
18.77 

19.09 
19.44 
19.80 
20.17 

20.53 


Declina- 
tion 
North, 


+86  36 

33.3 
33.1 
32.9 
32.6 


32.4 
32.2 
31.9 
31.7 

31.4 
31.1 
30.8 
30.5 

30.3 
30.1 
29.9 
29.7 

29.5 
29.4 
29.2 
29.0 

28.8 
28.6 
28.4 
28.2 


28.0 
27.8 
27.6 
27.5 


27.4 


Mean 
Solar 
Date. 


Feb. 

1.0 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 


28.9 
29.9 


"k  Ur8»  Minoris. 


Right 
Ascen- 
sion. 


h     m 

19  34 

s 
53.14 

53.50 

53.89 

54.27 


54.61 
54.93 
55.22 
55.49 

55.76 
56.07 
56.46 
56.92 

57.45 
58.08 
58.77 
59.48 

60.20 
60.91 
61.58 
62.21 

62.81 
63.37 
63.95 
64.56 

65.23 
65.96 
66.78 
67.65 


68.57 
69.50 


Declina* 

tion 

NorOi. 


+  88  57 


43.0 
42.7 
42.4 
42.1 


41.8 
41.5 
41.2 
40.9 

40.6 
40.3 
40.0 
39.6 

39.3 
39.0 
38.7 
38.4 


38.1 
37.8 
37.6 
37.3 


37.1 
36.8 
36.6 
36.3 

36.0 
35.7 
35.4 
35.2 

34.9 
34.7 
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MARCH,    1888. 


OIROUMPOLAR  STABS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Mar. 

].l 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
M.l 
12.1 

13.1 
14.1 
15.1 
16.1 


a  Ursffi  Minoris. 
(Polaris.) 


Right 
Ascen- 
sion. 


h     m 

1  17 

B 

13.68 
13.16 
12.68 
12.21 


11.73 
11.24 
10.72 
10.16 

9.56 
8.94 
8.33 
7.76 

7.25 
6.82 
6.46 
6.15 


Declina- 
tion 
XoHh. 


+  88  42 


17.1 

1 
5.89 

18.1 

5.64 

19.1 

5.38 

20.1 

5.10 

21.1 

4.79 

22.0 

4.44 

23.0 

4.07 

24.0 

3.70 

25.0 

3.36 

26.0 

3.06 

27.0 

2.82 

28.0 

2.66 

29.0 

2.58 

30.0 

2.5rj 

31.0 

2.56 

32.0 

2.57 

48.9 
48.6 
48.4 
48.1 


47.9 
47.7 
47.5 
47.2 

47.0 
46.7 
46.4 
46.1 

45.8 
45.5 
45.2 

44  8 

44.5 
44.2 
44.0 
43.7 

43.4 
43.2 
42.9 
42.6 

42.3 
41.9 
41.6 
41.3 


40.9 
40.6 
40.3 
40.0 


51  Ceph( 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Mar. 

h     m 

6  47 

1.3 

s 
54.97 

2.3 

54.59 

3.3 

54.22 

4.3 

53.87 

5.3 

53.54 

6.3 

53.21 

7.3 

52.88 

8.3 

52.53 

9.3 

52.16 

10.3 

51.76 

11.3 

51.33 

12.3 

50.87 

13.3 

50.40 

14.3 

49.93 

15.3 

49.46 

16.3 

49.01 

17.3 

48.58 

18.3 

48.18 

19.3 

47.80 

20.3 

47.43 

21.3 

47.05 

22.3 

46.66 

23.3 

46.24 

24.3 

45.80 

25.3 

45.35 

26.3 

44.88 

27.3 

44.40 

28.3 

43.94 

29.3 

43.49 

30.3 

4:M)6 

31.3 

42.60 

32.2 

42.27 

Declina- 
tion 
North. 


-1-87  13 

23'.8 
24.0 
24.2 
24.3 

24.5 
24.7 

24.8 
24.9 

25.1 
25.2 
25.4 
25.5 

25.7 
25.8 
25.8 
25.9 

25.9 
26.0 
26.0 
26.1 

26.2 
26.3 
26.4 
26.5 

26.5 
26.6 
26.6 
26.6 


26.6 
26.6 
26.5 
26.5 


Mean 
Solar 
Date. 


Right 
Ascen- 
sion. 


Mar. 

1.8 

2.8 
3.8 
4.8 


5.8 
6.8 

7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 


21.8 
22.7 
23.7 
24.7 


25.7 
26.7 
27.7 
28.7 


29.7 
30.7 
31.7 
32.7 


h     m 

18    8 


20.89 
21.23 
21.56 
21.88 

22.19 
22.50 
22.82 
23.16 

23.52 
23.90 
21.29 
24.69 

25.09 
25.48 
25.86 
26.23 


26.58 
26.93 
27.26 
27.59 


27.92 
28.27 
28.64 
29.02 

29.41 
29.80 
30.18 
30.56 

30.93 
31.28 
31.61 
31.93 


Minoris. 

1 

Declina- 
tion 
North. 

III 

+86  36 

Mar. 

27.3 

1.9 

27.2 

2.9 

27.1 

3.9 

27.0 

4.9 

26.9 

5.9 

26.8 

6.9 

26.7 

7.9 

26.6 

8.9 

26.4 

9.8 

26.3 

10.8 

26.2 

11.8 

26.2 

12.8 

26.1 

13.8 

26.1 

14.8 

26.1 

15.8 

26.1 

16.8 

2G.1 

17.8 

26.1 

18.8 

26.1 

19.8 

26.1 

20.8 

26.0 

21.6 

26.0 

22.8 

25.9 

23.8 

25.9 

24.8 

25.9 

25.8 

25.9 

26.8 

26.0 

27.8 

26.1 

28.8 

26.1 

29.8 

26.2 

30.8 

26.3 

31.8 

26.4 

32.8 

X  Urs8D  Minorin. 


Right 
Ascen- 
sion. 


h     m 

19  35 

« 
10.44 

11.35 

12.22 

13.04 


13.83 
14.61 
15.41 
16.25 

17.15 
18.14 
19.19 
20.32 

21.48 
22.64 
23.78 

24.88 

25.93 
26.93 
27.89 

28.84 

29.81 
30.81 
31.87 
32.99 

34.16 
35.38 
36.62 
37.84 

39.02 
40.16 
41.26 
42.31 


Declina- 
tion 
North. 


+  88  57 


34.5 
34.3 

33.9 


33.7 
33.5 
33.3 
33.1 

329 
32.7 
32  4 
322 

32.1 
31.9 
31.8 
31.6 

31.5 
31.4 
31.3 
31.2 

31.0 
30.9 
30.8 
30.6 

."Ul.S 
.30.4 
30.3 
30.2 

30.2 
30.1 
30.1 
30.1 


APRIL,   1888. 
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OIKCUMPOLAE  STABS 

• 

AFPA»ENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINaTON. 

III 

a  Urea  Minoris. 
(Polarig,) 

Mean 
Solar 
Date. 

Apr. 

51  Ceph 

ei  (Hbv.) 

Mean 
Solar 
Date. 

6  Ur8»  Minoris. 

Mean 
Solar 
Date. 

A  UrB»  Minoris. 

Bight 

ABOon- 

•ion. 

Dm^lina- 

tion 

North, 

Bight 

Asoen- 

Bioo. 

Declina- 
tion 
Iforth, 

Bight 

ABoen* 

sion. 

Declina- 
tion 
North. 

Bight 

Ascen* 

Bion. 

Declina- 
tion 
North. 

Apr. 

h     m 

1  17 

+88  42 

h     m 

6  47 

+87°  13 

Apr. 

h     m 

18    8 

+86  36 

Apr. 

h     m 

19  35 

+  88  57 

1.0 

8 

2.57 

40.0 

1.2 

8 

42.27 

26.5 

1.7 

8 

31.93 

it 

26.4 

1.8 

8 

42.31 

// 
30.1 

8.0 

2.56 

39.7 

2.2 

41.90 

26.5 

2.7 

32.24 

26.5 

2.8 

43.32 

30.1 

3.0 

2.52 

39.4 

3.2 

4 1 .53 

26.5 

3.7 

32.56 

26.5 

3.8 

44.32 

30.0 

4.0 

2.45 

39.2 

4.2 

41.16 

26.4 

4.7 

32.89 

26.6 

4.8 

45.34 

29.9 

5.0 

2.35 

38.9 

5.2 

40.77 

26.4 

5.7 

33.23 

26.6 

5.8 

46.42 

29.9 

6.0 

2.23 

38.6 

6.2 

40.35 

26.5 

6.7 

33.58 

26.7 

6.8 

47.66 

29.8 

7.0 

2.12 

38.3 

7.2 

39.91 

26.5 

7.7 

33.95 

26.7 

7.8 

48.75 

29.8 

8.0 

2.03 

37.9 

8.2 

39.45 

26.4 

8.7 

34.32 

26.8 

8.8 

50.00 

29.7 

9.0 

1.99 

37.6 

9.2 

38.98 

26.4 

9.7 

34.70 

26.9 

9.8 

51.29 

29.7 

10.0 

2.02 

37.2 

10.2 

38.50 

26.3 

10.7 

35.07 

27.1 

10.8 

52.59 

29.7 

11.0 

2.12 

36.9 

11.2 

38.02 

26.3 

11.7 

35.43 

27.2 

11.8 

53.86 

29.7 

19.0 

2.29 

36.6 

12.2 

37.57 

26.2 

12.7 

36.77 

27.4 

12.8 

55.09 

29.8 

13.0 

2.50 

36.2 

13.2 

37.15 

26.1 

13.7 

36.09 

27.6 

13.8 

56.26 

29.8 

14.0 

2.74 

35.9 

14.2 

36.75 

25.9 

14.7 

36.39 

27.7 

14.8 

57.37 

29.9 

15.0 

2.99 

35.6 

15.2 

36.38 

25.8 

15.7 

36.67 

27.9 

15.7 

58.41 

29.9 

16.0 

3.22 

35.4 

16.2 

36.03 

25.7 

16.7 

36.95 

28.0 

16.7 

59.42 

30.0 

17.0 

3.41 

35.1 

17.2 

35.68 

25.7 

17.7 

37.23 

28.2 

17.7 

60.42 

30.0 

18.0 

3.56 

34.8 

18.2 

35.33 

25.6 

18.7 

37.52 

28.3 

18.7 

61.44 

30.0 

19.0 

3.69 

34.5 

19.2 

34.96 

25.5 

19.7 

37.62 

28.4 

19.7 

62.50 

30.0 

20.0 

3.82 

34.3 

20.2 

34.58 

25.4 

20.7 

38.13 

28.6 

20.7 

63.61 

30.0 

21.0 

3.96 

34.0 

21.2 

34.19 

25.4 

21.7 

38.45 

28.7 

21.7 

64.77 

30.1 

22.0 

4.13 

33.7 

22.2 

33.78 

25.3 

22.7 

38.77 

28.9 

22.7 

65.97 

30.1 

23.0 

4.36 

33.3 

23.2 

33.35 

25.1 

23.7 

39.08 

29.1 

23.7 

67.17 

30.2 

24.0 

4.66 

33.0 

24.2 

32.93 

25.0 

24.7 

39.39 

29.3 

24.7 

68.36 

30.3 

25.0 

5.03 

32.7 

25.2 

32.53 

24.8 

25.7 

39.68 

29.5 

25.7 

69.53 

30.4 

26.0 

5.46 

32.4 

26.2 

32.16 

24.6 

26.7 

39.94 

29.7 

26.7 

70.64 

30.5 

27.0 

5.93 

32.1 

27.2 

31.82 

24.5 

27.7 

40.19 

80.0 

27.7 

71.69 

30.7 

27.9 

6.42 

31.8 

28.2 

31.50 

24.3 

28.6 

40.43 

30.2 

28.7 

72.68 

30.8 

28.9 

6.91 

31.6 

29.2 

31.20 

24.1 

29.6 

40.66 

30.4 

29.7 

73.62 

30.9 

29.9 

7.37 

31.4 

30.2 

30.91 

23.9 

30.6 

40.# 

30.6 

30.7 

74.52 

31.1 

30.9 

7.78 

31.1 

31.2 

30.62 

23.8 

31.6 

41.11 

30.8 

31.7 

75.42 

31.2 

31.9 

1 
1 

8.15 

30.9 

20 
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CIBCUMPOLAR  STARS 

'• 

APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Urese  Mlnoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

1 
6  Urs»  Minoris. 

Mean 
Solar 
Date. 

X  Utb»  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

BecUna- 

tion 

N<>rth. 

May 

h     m 

1  IT 

+  88  42 

May 

h     m 

6  47 

+  87  13 

May 

h     m 

18    8 

+  86  36 

May 

h    m 

19  36 

+88  57 

1.9 

S 

8.15 

30.9 

1.2 

30.62 

// 
23.8 

1.6 

8 

41.11 

30.8 

1.7 

15.42 

31.2 

2.9 

8.50 

30.7 

2.2 

30.33 

23.6 

2.6 

41.34 

31.0 

2.7 

16.35 

31.3 

3.9 

8.84 

30.4 

3.2 

30.03 

23.5 

3.6 

41.58 

31.2 

3.7 

17.32 

31.4 

4.9 

9.20 

30.1 

4.2 

29.70 

23.3 

4.6 

41.84 

31.4 

4.6 

18.35 

31.5 

5.9 

9.60 

29.9 

5.2 

29.35 

23.2 

5.6 

42.11 

31.6 

5.6 

19.43 

31.6 

6.9 

10.05 

29.6 

6.2 

28.98 

23.0 

6.6 

42.38 

31.8 

6.6 

20:55 

31.7 

7.9 

10.57 

29.3 

7.1 

28.61 

22.8 

7.6 

42.64 

32.1 

7.6 

21.68 

31.9 

8.9 

11.16 

29.0 

8.1 

28.25 

22.6 

8.6 

42.89 

32.4 

8.6 

22.79 

32.0 

9.9 

11.80 

28.7 

9.1 

27.91 

22.4 

9.6 

43.12 

32.7 

9.6 

23.84 

32.2 

10.9 

12.47 

28.5 

10.1 

27.60 

22.1 

10.6 

43.33 

33.0 

10.6 

24.83 

32.4 

11.9 

13.15 

28.3 

11.1 

27.32 

21.9 

11.6 

43.51 

33.3 

11.6 

25.75 

32.6 

12.9 

13.82 

28.1 

12.1 

27.06 

21.6 

12.6 

43.67 

33.5 

12.6 

26.60 

32.8 

13.9 

14.46 

27.9 

13.1 

26.83 

21.4 

13.6 

43.82 

33.8 

13.6 

27.39 

33.0 

14.9 

15.05 

27.7 

14.1 

26.62 

21.2 

14.6 

43.97 

34.1 

14.6 

28.14 

33.2 

16.9 

15.61 

27.5 

15.1 

26.41 

21.0 

15.6 

44.12 

34.3 

15.6 

28.89 

33.4 

16.9 

16.14 

27.3 

16.1 

26.19 

20.8 

16.6 

44.28 

34.5 

16.6 

29.67 

33.6 

17.9 

16.68 

27.1 

17.1 

25.96 

20.6 

17.6 

44.45 

34.8 

17.6 

30.50 

33.7 

18.9 

17.25 

26.9 

18.1 

25.71 

20.4 

18.6 

44.63 

35.0 

18.6 

31.36 

33.9 

19.9 

17.86 

26.7 

19.1 

25.45 

20.2 

19.6 

44.81 

35.3 

19.6 

32.26 

34.1 

20.9 

18.52 

26.5 

20.1 

25.18 

19.9 

20.6 

44.99 

35.5 

20.6 

33.15 

34.3 

21.9 

19.24 

26.2 

21.1 

24.92 

19.7 

21.6 

45.16 

35.8 

21.6 

34.05 

34.5 

22.9 

20.03 

26.0 

22.1 

24.67 

19.4 

22.6 

45.31 

36.2 

22.6 

34.92 

34.7 

23.9 

20.86 

25.9 

23.1 

24.44 

19.1 

23.6 

45.44 

36.5 

23.6 

35.73 

3.5.0 

24.9 

21.72 

25.7 

24.1 

24.24 

18.8 

24.6 

45.55 

36.8 

24.6 

36.46 

35.3 

25.9 

22.58 

25.5 

25.1 

24.09 

18.5 

25.6 

45.64 

37.2 

25.6 

37.12 

35.5 

26.9 

23.41 

25.4 

26.1 

23.96 

18.2 

26.6 

45.71 

37.5 

26.6 

37,73 

35.8 

27.9 

24.20 

25.3 

27.1 

23.84 

18.0 

27.6 

45.78 

37.8 

27.6 

38.29 

36.1 

28.9 

24.94 

25.2 

28.1 

23.72 

17.7 

28.6 

45.84 

38.0 

28.6 

38.82 

36.3 

29.9 

25.64 

25.1 

29.1 

23.61 

17.4 

29.6 

45.91 

38.3 

29.6 

39.36 

36.5 

30.9 

26.33 

25.0 

30.1 

23119 

17.2 

30.6 

45.99 

38.6 

30.6 

39.94 

36.7 

31.9 

27.00 

24.8 

31.1 

23.34 

17.0 

31.6 

46.08 

38.8 

31.6 

40.66 

37.0 

32.9 

27.70 

24.6 

32.1 

23.17 

16.7 

32.6 

46.18 

39.1 

32.6 

41.23 

37.2 

JUNE,    1888. 
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OIBOUMPOLAB  STABS 

'• 

APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ICevi 
Solar 
Date. 

a  Un»  Minoris. 
(Polarig.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

d  Una  Minoris. 

Mean 
Solar 
Date. 

X  Uncd  Hinoria. 

Right 

ABOon- 

Bion. 

DeoUbm- 

tion 

North. 

Bight 

ABoen- 

adon. 

Dedina- 

tion 

Jfartk. 

Bight 

Afloen- 

Bion. 

Declina- 
tion 
North, 

Bight 

Aaoen- 

sion. 

Declina- 

Uon 
North. 

Jane 

b    m 

1  17 

+88  42 

Jane 

h    m 

6  47 

+87  13 

Jane 

h    m 

18    8 

+86  36' 

Jane 

h    m 

19  36 

+88  57 

1.9 

27.70 

24.6 

1.1 

B 

23.17 

16.7 

1.6 

B 

46.18 

39.1 

1.6 

41.23 

37.2 

2.9 

28.44 

24.4 

2.1 

22.99 

16.5 

2.6 

46.28 

39.4 

2.6 

41.93 

37.4 

3.8 

29.24 

24.2 

3.1 

22.81 

16.2 

3.5 

46.39 

39.7 

3.6 

42.64 

37.7 

4.8 

30.12 

24.1 

4.1 

22.64 

15.9 

4.5 

46.48 

40.1 

4.6 

43.33 

37.9 

5.8 

31.03 

24.0 

5.1 

22.48 

15.6 

5.5 

46.66 

40.4 

5.6 

43.99 

38.2 

6.8 

31.97 

23.9 

6.1 

22.35 

15.3 

6.5 

46.60 

40.7 

6.6 

44.59 

38.5 

7.8 

32.94 

23.8 

7.1 

22.25 

14.9 

7.5 

46.61 

41.1 

7.6 

45.11 

38.8 

8.8 

33.90 

23.7 

8.1 

22.18 

14.6 

8.5 

46.61 

41.4 

8.6 

45.55 

39.2 

9.8 

34.82 

23.6 

9.1 

22.14 

14.3 

9.5 

46.60 

41.8 

9.6 

45.92 

39.5 

10.8 

35.69 

23.5 

10. 1 

22.12 

14.0 

10.5 

46.59 

42.1 

10.6 

46.23 

39.8 

11.8 

36.52 

23.5 

11.1 

22.10 

13.7 

11.5 

46.57 

42.4 

11.6 

46.63 

40.0 

12.8 

37.31 

23.4 

12.1 

22.08 

13.4 

12.5 

> 

46.56 

42.6 

12.6 

46.83 

40.3 

13.8 

38.08 

23.4 

13.0 

22.06 

13.2 

13.5 

46.54 

42.9 

13.6 

47.16 

40.6 

14.8 

38.86 

23.3 

14.0 

22.03 

12.9 

14.5 

46.66 

43.2 

14.6 

47.53 

40.8 

15.8 

.39.68 

23.2 

15.0 

21.96 

12.7 

15.6 

46.56 

43.5 

15.6 

47.94 

41.1 

16.8 

40.54 

23.1 

16.0 

21.91 

12.4 

16.5 

46.56 

43.8 

16.6 

48.37 

41.4 

17.8 

41.46 

23.0 

17.0 

21.85 

12.1 

17.5 

46.66 

44.1 

17.6 

48.79 

41.7 

18.8 

42.44 

23.0 

18.0 

21.80 

11.8 

18.5 

46.53 

44.4 

18.6 

49.18 

42.0 

19.8 

43.47 

23.0 

19.0 

21.77 

11.4 

19.5 

46.50 

44.8 

19.6 

49.62 

42.3 

20.8 

44.52 

22.9 

20.0 

21.77 

11.1 

20.5 

46.46 

45.2 

20.6 

49.78 

42.6 

21.8 

45.56 

22.9 

21.0 

21.80 

10.7 

21.5 

46.40 

45.6 

21.6 

49.96 

43.0 

22.8 

46.58 

22.9 

22.0 

21.86 

10.4 

22.5 

46.31 

45.8 

22.6 

50.11 

43.3 

23.8 

47.56 

22.9 

23.0 

21.95 

10.1 

23.5 

46.19 

46.2 

23.6 

50.17 

43.7 

24.8 

48.49 

22.9 

24.0 

22.05 

9.8 

24.5 

46.08 

46.6 

24.6 

50.19 

44.0 

25.8 

49.37 

22.9 

25.0 

22.15 

9.5 

25.5 

45.97 

46.7 

26.6 

50.20 

44.3 

26.8 

50.21 

23.0 

26.0 

22.24 

9.2 

26.5 

45.87 

47.0 

26.5 

50.24 

44.6 

27.8 

61.02 

23.0 

27.0 

22.32 

8.9 

27.6 

45.77 

47.3 

27.5 

60.32 

44.9 

28.8 

61.85 

23.0 

28.0 

22.38 

8.7 

28.5 

45.68 

47.6 

28.6 

60.44 

46.1 

29.8 

52.71 

22.9 

29.0 

22.42 

8.4 

29.5 

45.60 

47.8 

29.5 

50.61 

46.4 

30.8 

63.62 

22.9 

30.0 

22.45 

8.1 

30.5 

45.63 

48.1 

30.5 

50.80 

46.7 

31.8 

64.58 

22.9 

31.0 

22.48 

7.8 

31.5 

45.46 

48.6 

31.6 

60.98 

46.1 
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OIBOUMPOLAR  STABS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINaTON. 

Mean 
Solar 
Date. 

a  Urssd  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph< 

Bi  (Hbv.) 

Mean 
Solar 
Date. 

dUrsiB 

Right 
Ascen- 
sion. 

MlnoriB. 

Deolina. 

tion 
North. 

Mean 
Solar 
Date. 

A  UrsiB  Minoris. 

Right 

Afloen- 

•ion. 

Declina- 
tion 
North. 

Right 

Aaoen- 

•ion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

July 

h     m 

1  17 

+88  42 

July 

h     m 

6  47 

+87  12 

July 

h     m 

18    8 

+  86  36 

July 

h     m 

19  36 

+  88  57 

1.8 

S 

54.58 

88.9 

1.0 

88.48 

67.8 

1.5 

45.45 

48.5 

1.5 

60.08 

46.1 

2.8 

55.69 

83.9 

8.0 

88.53 

67.5 

8.5 

45.35 

48.8 

8.5 

51.18 

46.4 

3.8 

56.63 

88.9 

3.0 

88.60 

67.1 

3.5 

45.83 

49.1 

3.6 

51.80 

46.7 

4.8 

57.69 

88.9 

4.0 

88.69 

66.8 

4.5 

45.09 

49.6 

4.6 

51.81 

47.1 

6.8 

58.74 

83.0 

5.0 

88.88 

66.5 

5.6 

44.93 

49.8 

6.6 

51.16 

47.5 

6.8 

59.77 

83.1 

6.0 

88.98 

66.1 

6.6 

44.75 

60.1 

6.6 

61.00 

47.8 

7.8 

60.75 

83.8 

7.0 

83.16 

66.8 

7.5 

44.57 

60.4 

7.6 

60.79 

48.8 

8.8 

61.66 

83.3 

8.0 

83.35 

66.6 

8.5 

44.39 

60.7 

8.6 

60.66 

48.6 

9.8 

68.53 

83.4 

9.0 

83.65 

66.8 

9.6 

44.80 

60.9 

9.6 

60.30 

48.8 

10.7 

63.37 

83.4 

10.0 

83.74 

65.0 

10.4 

44.01 

61.8 

10.6 

60.08 

49.1 

11.7 

64.80 

83.5 

11.0 

83.91 

64.7 

11.4 

43.83 

61.4 

11.6 

49.89 

49.3 

1«.7 

66.04 

83.6 

18.0 

84.06 

64.6 

18.4 

43.66 

51.7 

18.6 

49.73 

49.6 

13.7 

65.91 

83.7 

13.0 

84.^ 

64.8 

13.4 

43.50 

68.0 

13.5 

49.60 

49.9 

M.7 

66.83 

83.7 

14.0 

84.35 

63.9 

14.4 

43.34 

68.3 

14.5 

49.48 

50.8 

1S.7 

67.88 

83.8 

15.0 

84.60 

03.6 

16.4 

43.17 

58.6 

15.6 

49.33 

50.6 

16.7 

68.86 

83.9 

16.0 

84.67 

63.3 

16.4 

48.97 

68.9 

16.5 

49.13 

60.9 

17.7 

69.98 

84.0 

17.0 

84.86 

68.9 

17.4 

48.76 

63.8 

17.6 

48.88 

51.3 

18.7 

70.98 

84.1 

18.0 

85.08 

68.6 

18.4 

48.51 

53.6 

18.5 

48.57 

51.7 

19.7 

78.01 

84.8 

18.9 

85.34 

68.3 

19.4 

48.86 

53.8 

19.5 

48.17 

68.0 

80.7 

73.00 

84.4 

19.9 

85.68 

68.0 

80.4 

48.00 

54.1 

80.5 

47.70 

58.4 

81.7 

73.94 

84.6 

80.9 

85.98 

61.7 

81.4 

41.73 

54.3 

81.5 

47.19 

58.7 

88.7 

74.88 

84.8 

81.9 

86.88 

61.4 

88.4 

41.46 

54.6 

88.5 

46.66 

53.0 

83.7 

75.65 

85.0 

88.9 

86.58 

61.1 

83.4 

41.80 

54.8 

83.6 

46.14 

53.3 

84.7 

76.45 

85.1 

83.9 

86.80 

60.9 

84.4 

40.95 

55.0 

84.5 

45.66 

63.6 

85.7 

77.84 

85.8 

84.9 

87.07 

60.7 

85.4 

40.71 

55.8 

85.5 

46.88 

63.9 

86.7 

78.04 

85.4 

85.9 

87.31 

60.4 

86.4 

40.47 

55.4 

86.5 

44.83 

64.1 

87.7 

78.88 

85.5 

86.9 

87.53 

60.8 

87.4 

40.84 

55.7 

87.6 

44.46 

64.4 

88.7 

79.77 

85.6 

87.9 

87.75 

59.9 

88.4 

40.01 

56.9 

88.5 

44.10 

64.7 

89.7 

80.71 

85.7 

88.9 

87.99 

59.6 

89.4 

39.77 

56.8 

89.5 

43.71 

65.1 

30.7 

81.68 

85.9 

89.9 

88.84 

59.3 

30.4 

39.58 

56.5 

30.5 

43.88 

66.4 

31.7 

88.67 

86.1 

30.9 

88.61 

59.0 

31.4 

39.84 

66.7 

31.5 

48.79 

66.7 

38.7 

t 

83.66 

86.3 

31.9 

88.81 

58.7 

38.4 

38.93 

57.0 

38.6 

48.88 

66.1 

AUGUST,    1888. 
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OIBOUMPOLAB  STABS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Aug. 

1.7 
«.7 
3.7 

4.7 


5.7 
6.7 
7.7 

8.7 

9.7 
10.7 
11.7 
18.7 

13.7 
14.7 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

26.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


a  Vnm  Minoris. 
(Polarig.) 


«- 


Right 

Aacen- 

aioo. 


Declina- 
tion 
North. 


1  18  1+8842 


a 
23.66 

24.62 

25.52 

26.37 


27.16 
27.89 
28.60 
29.32 

30.07 
30.86 
31.69 
32.56 

33.46 
34.37 
35.26 
36.12 

36.92 
37.65 
38.32 
38.95 

39.55 
40.15 
40.78 
41.45 

42.17 
42.92 
43.69 
44.45 


45.20 
45.90 
46.54 
47.11 


26.3 
26.5 
26.7 
27.0 


27.2 
27.4 
27.6 

27.8 


28.0 
28.2 

28.4 
28.6 

28.9 
29.1 
29.4 
29.7 


Mean 
Solar 
Date. 


Aug. 

1.9 
2.9 
3.9 
4.9 


5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 


51  Cephei  (He v.) 


30.0 

17.9 

30.3 

18.9 

30.6 

19.9 

30.9 

20.9 

31.1 

21.9 

31.4 

22.9 

31.7 

23.9 

31.9 

24.9 

32.1 

25.8 

32.4 

26.8 

32.7 

27.8 

33.0 

28.8 

33.3 

29.8 

33.6 

30.8 

33.9 

31.8 

34.3 

32.8 

Bight 

Aacen- 

aion. 


h    m 

6  47 

a 
29.15 

29.51 

29.88 
30.26 


30.64 
31.00 
31.34 
31.67 

31.99 
32.31 
32.64 
32.99 

33.38 
33.79 
34.22 
34.67 

35.12 
35.58 
36.03 
36.46 


Declina- 
tion 
Norih. 


+87  12 


58.4 
58.2 
57.9 
67.7 


57.5 
57.3 
57.1 
56.8 

56.6 
56.4 
56.1 
55.9 

55.6 
55.3 
55.1 
64.8 

54.6 
54.4 
54.3 
54.1 


6  Ursfid  Minoris. 


Mean 
Solar 
Date. 


36.86 

53.9 

37.24 

53.8 

37.61 

53.6 

37.98 

53.4 

38.36 

53.2 

38.77 

53.0 

39.20 

52.8 

39.66 

52.6 

40.15 

52.4 

40.66 

52.2 

41.17 

52.0 

41.67 

51.9 

Aug. 

1.4 
2.4 
.3.4 
4.4 


5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.3 

17.3 
18.3 
19.3 
20.3 

21.3 
22.3 
23.3 
24.3 

25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


Bight 

Aacen- 

aion. 


h 
18 


m 

8 


38.93 
38.61 
38.28 
37.95 


37.62 
37.30 
36.99 
36.68 

36..38 
36.08 
35.77 
35.46 

35.13 
34.77 
34.40 
34.02 

33.63 
33.23 
32.84 
32.47 


Deolina- 

tion 

North. 


+  86  36 


57.0 
57.3 
57.5 
57.7 


57.9 
58.1 
58.2 

58.4 

58.6 
58.8 
59.0 
59.2 

59.4 
59.7 
59.9 
60.1 

60.2 
60.4 
60.5 
60.6 


Mean 
Solar 
Dste. 


Aug. 

1.5 
2.4 
3.4 
4.4 


5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 


32.11 

60.8 

21.4 

31.76 

60.9 

22.4 

31.42 

61.0 

23.4 

31.09 

61.1 

24.4 

30.75 

61.3 

25.4 

30.39 

61.5 

26.4 

30.02 

61.7 

27.4 

29.62 

61.8 

28.4 

29.21 

62.0 

29.4 

28.79 

62.1 

30.4 

28.36 

62.2 

31.4 

27.94 

62.3 

32.4 

A  Unas  MinoriB. 


Bight 

Ascen- 

aion. 


h     m 

19  36 

42.22 
41.57 
40.85 
40.08 


39.31 
38.55 
37.83 
37.14 

.36.48 
35.85 
35.20 
34.52 

33.79 
33.00 
32.13 
31.19 

30.20 
29.19 
28.18 
27.19 

26.25 
25.36 
24.51 
23.69 


22.87 
22.00 
21.07 
20.07 


19.00 
17.87 
16.68 
15.47 


Declina- 
tion 
North. 


+  88  57 

66.1 
56.4 
66.7 
57.0 


57.3 
57.6 
57.9 
58.1 

58.4 
58.7 
59.0 
59.3 


59.6 
59.9 
60.2 
60.5 

60.8 
61.1 
61.3 
61.6 

61.8 
62.1 
62.3 
62.5 

62.8 
63.0 
63.3 
63.6 

63.9 
64.1 
64.4 
64.6 


310 


SEPTEMBER,   1888. 


OIROUMPOTiAB  STABS 

• 

APPABENT  PLACES  FOB  THE  UPPER  TRAKSIl 

^  AT  WASHING 

^TON. 

- 

«  UrsB  Minoris. 
(Polariff.) 

51  Cephei  (Hbv.) 

4  UiMB  Minorifl. 

\  UiMD  Minorit. 

Mevi 
Solar 
Date. 

r 

1C6MI 

Rolar 
Date. 

Maaa 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Aaoen- 

sion. 

DeeUna- 

tlon 

JforCJk. 

Bight 

AaooD- 

aloii. 

Deolina- 

tion 

Jfortt. 

Bight 

AbooU' 

aion. 

Dedlsa^ 

tion 
IforCJk. 

Bight 

A  seen- 

don. 

Deolina- 

tlon 

UTorCJk. 

Sept. 

h    m 

1  18 

+88  42' 

Sept. 

h    m 

6  47 

+  87  12 

Sept. 

h    m 

18    8 

+86  87 

Sept. 

h    m 

19  35 

+88  58 

1.6 

47.11 

34.3 

1.8 

41.67 

// 
51.9 

1.3 

97.94 

9.3 

1.4 

75.47 

4.6 

9.6 

47.63 

34.6 

9.8 

49.16 

51.8 

9.3 

97.59 

9.4 

9.4 

74.98 

4.8 

3.6 

48.11 

34.9 

3.8 

49.64 

51.7 

3.3 

97.11 

9.4 

3.4 

73.13 

5.0 

4.6 

48.58 

95.3 

4.8 

43.10 

51.6 

4.3 

96.79 

9.5 

4.4 

79.01 

5.9 

6.6 

49.05 

35.6 

5.8 

43.54 

51.4 

5.3 

96.34 

9.5 

5.4 

70.93 

5.4 

6.6 

49.56 

35.9 

6.8 

43.98 

51.3 

6.3 

95.96 

9.6 

6.4 

69.89 

5.6 

7.6 

50.11 

36.9 

7.8 

44.49 

51.9 

7.3 

95.57 

9.7 

7.4 

68.85 

5.8 

8.6 

50.71 

36.5 

8.8 

44.87 

51.0 

8.3 

95.18 

9.8 

8.3 

67.79 

6.0 

9.6 

51.84 

36.8 

9.8 

45.35 

60.8 

9.3 

94.78 

9.9 

9.3 

66.69 

••6.9 

10.6 

51.98 

37.1 

10.8 

45.86 

60.7 

10.3 

94.87 

3.0 

10.3 

65.53 

6.5 

11.6 

59.61 

37.5 

11.8 

46.40 

60.5 

11.3 

93.93 

3.1 

11.3 

64.31 

6.7 

19.6 

53.90 

37.8 

19.8 

46.96 

50.4 

19.3 

93.48 

3.9 

19.3 

63.04 

6.9 

13.6 

53.74 

38.9 

13.8 

47.51 

50.3 

13.3 

93.09 

3.9 

13.3 

61.70 

7.1 

14.6 

54.99 

38.6 

14.8 

48.07 

50.9 

14.3 

99.56 

3.3 

14.3 

60.39 

7.3 

16.6 

54.63 

39.0 

15.8 

48.69 

50.1 

15.3 

99.11 

3.3 

15.3 

5a95 

7.5 

16.6 

54.98 

39.4 

16.8 

49.15 

50.0 

16.3 

91.67 

3.3 

16.3 

57.60 

7.6 

17.6 

55.98 

39.7 

17.8 

49.65 

60.0 

17.3 

91.94 

3.3 

17.3 

56.30 

7.8 

18.6 

55.59 

40.1 

18.8 

50.13 

49.9 

18.3 

90.83 

3.3 

18.3 

55.06 

7.9 

19.6 

55.91 

40.4 

19.8 

50.60 

49.9 

19.3 

90.44 

3.3 

19.3 

53.87 

8.0 

90.6 

56.96 

40.7 

90.8 

51.06 

49.8 

90.3 

90.06 

3.3 

90.3 

59.71 

8.1 

91.6 

56.63 

41.0 

91.8 

51.51 

49.7 

91.3 

19.67 

3.3 

91.3 

51.56 

6.3 

99.5 

57.05 

41.4 

99.8 

51.98 

49.6 

99.9 

19.97 

3.3 

99.3 

50.40 

8.4 

93.5 

57.50 

41.7 

93.8 

59.48 

49.5 

93.9 

18.86 

3.4 

93.3 

49.90 

8.6 

94.5 

57.95 

49.1 

94.8 

53.00 

49.4 

94.9 

18.43 

3.4 

94.3 

47.93 

8.8 

95.5 

58.39 

49.4 

95.8 

53.55 

49.3 

95.9 

17.98 

3.4 

95.3 

46.60 

9.0 

96.5 

58.79 

49.8 

96.8 

54.19 

49.9 

96.9 

17.59 

3.4 

96.3 

45.90 

9.1 

97.5 

59.19 

43.9 

97.8 

54.70 

49.9 

97.9 

17.06 

3.4 

97.3 

43.75 

9.3 

98.6 

59.38 

43.6 

98.8 

55.98 

49.9 

98.9 

16.61 

3.4 

98.3 

49.97 

9.4 

99.5 

59.58 

44.0 

99.8 

55.84 

49.9 

99.9 

16.16 

3.3 

99.3 

40.81 

90^ 

30.5 

59.73 

44.4 

30.8 

56.38 

49.9 

30.9 

15.79 

3.3 

30.3 

39.38 

9.6 

31.5 

59.85 

44.8 

31.7 

56.90 

49.9 

31.9 

15.99 

3.9 

31.3 

37.99 

9.6 

OCTOBER,    1888. 
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OIECUMPOLAB  STABS 

• 

APPAKENT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WABUINGTON. 

ICevi 
Solftr 
Date. 

a  Ursffi  Minoris. 
(PoUris.) 

Mean 
Solar 
Date. 

51  Ceph( 

Bi  (Hbv.) 

Mean 
Solar 
Date. 

6  Ursa  Minoris. 

Mean 
Rolar 
Date. 

X  UncB  Minoris. 

Bight 
ABoen- 

lliOII. 

tion 
North. 

Bight 

Aacen- 

Bion. 

Declina- 
tion 
ilTovtft. 

Bight 

A  Been- 

sion. 

Declina- 
tion 
Kortk. 

Bight 

Asoen- 

sion. 

Declina- 
tion 
Norlk. 

Oct. 

h     m 

1  18 

+88  42 

Oct. 

h    m 

6  47 

+87  12 

Oct. 

h     m 

18    8 

+86  36 

• 
Oct. 

h    m 

19  34 

+88  68 

1.5 

8 

59.85 

44.8 

1.7 

56.90 

It 
49.9 

1.9 

15.99 

63.9 

1.3 

8 

97.99 

9.6 

2.5 

59.96 

45.9 

9.7 

57.40 

49.9 

9.9 

14.88 

63.1 

9.3 

96.65 

9.7 

3.5 

60.10 

45.5 

3.7 

67.89 

49.9 

3.9 

14.48 

63.0 

3.3 

95.35 

9.8 

4.5 

60.98 

45.9 

4.7 

58.38 

49.9 

4.9 

14.09 

63.0 

4.3 

94.07 

9.9 

1 

5.5 

60.50 

46.9 

5.7 

58.88 

49.1 

5.9 

13.69 

63.0 

5.3 

92.80 

10.0 

6.5 

60.76 

46.6 

6.7 

69.39 

49.1 

6.9 

13.99 

69.9 

6.3 

91.50 

10.1 

7.5 

61.03 

46.9 

7.7 

59.93 

49.0 

7.9 

19.87 

69.9 

7.3 

90.16 

10.9 

8.5 

61.99 

• 

47.3 

8.7 

60.49 

49.0 

8.9 

19.43 

69.9 

8.3 

88.77 

10.3 

9.5 

61.59 

47.7 

9.7 

61.07 

49.0 

9.9 

11.98 

69.8 

9.3 

87.39 

10.4 

10.5 

61.71 

48.1 

10.7 

61.66 

49.0 

10.9 

11.53 

69.8 

10.3 

85.89 

10.5 

11.5 

61.84 

48.6 

11.7 

69.95 

49.0 

11.9 

11.08 

69.7 

11.3 

84.98 

10.6 

19.6 

61.90 

49.0 

19.7 

69.83 

49.0 

19.9 

10.63 

69.6 

19.3 

89.73 

10.6   i 

1 

13.5 

61.90 

49.4 

13.7 

63.39 

49.1 

13.9 

10.19 

69.4 

13.3 

81.90 

1 
10.6  ; 

14.5 

61.84 

49.8 

14.7 

63.93 

49.9 

14.9 

9.77 

69.3 

14.9 

79.79 

10.6 

15.5 

61.76 

50.9 

15.7 

64.44 

49.2 

15.9 

9.37 

69.1 

15.9 

78.30 

10.6 

16.5 

61.68 

50.5 

16.7 

64.99 

49.3 

16.9 

8.99 

69.0 

16.9 

70.95 

10.6 

17.5 

61.69 

50.9 

17.7 

65.39 

49.4 

17.9 

8.63 

61.9 

17.9 

75.65 

10.6 

18.5 

61.60 

51.9 

18.7 

65.86 

49.4 

18.9 

8.97 

61.8 

18.9 

74.37 

10.6 

19.5 

61.61 

51.6 

19.7 

66.34 

49.5 

19.9 

7.90 

61.6 

19.9 

73.11 

10.7 

90.5 

61.66 

51.9 

90.7 

66.83 

49.5 

90.9 

7.59 

61.5 

90.9 

71.83 

10.7 

91.5 

61.79 

59.3 

91.7 

67.34 

49.5 

91.9 

7.13 

61.4 

91.9 

70.49 

10.8 

99.5 

61.77 

5917 

99.7 

67.88 

49.6 

99.9 

6.73 

61.3 

99.9 

69.09 

10.8 

93.5 

61,78 

53.1 

93.7 

68.44 

49.6 

23.2 

6.31 

61.9 

93.9 

67.64 

10.8 

94.5 

61.73 

53.5 

94.7 

69.01 

49.7 

24.2 

5.89 

61.1 

94.9 

66.14 

10.8 

95.5 

61.63 

53.9 

95.7 

69.57 

49.8 

25.2 

5.47 

60.9 

95.9 

64.60 

10.8 

96.5 

61.45 

54.3 

96.7 

70.11 

49.9 

26.9 

5.06 

60.7 

96.9 

63.06 

10.8 

97.5 

61.91 

54.7 

97.7 

70.64 

50.1 

97.9 

4.65 

60.5 

97.9 

61.56 

10.7 

98.4 

60.93 

55.1 

98.7 

71.15 

50.2 

98.1 

4.96 

60.3 

28.2 

60.11 

10.7 

99.4 

60.64 

55.4 

29.7 

71.63 

50.3 

29.1 

3.90 

60.1 

29.2 

58.79 

10.6 

30.4 

60.37 

55.8 

30.7 

72.09 

50.4 

30.1 

3.56 

59.9 

30.2 

57.38 

10.5 

31.4 

60.13 

56.1 

31.7 

72.54 

50.6 

31.1 

3.99 

59.7 

31.9 

56.09 

10.5 

39.4 

59.99 

56.5 

39.7 

73.00 

50.7. 

32.1 

9.88 

59.5 

32.2 

54.89 

10.4 
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NOVEMBEE,   1888 


OIBOUMPOLAB  STABS. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SoUff 
Date. 


Nov. 

1.4 
2.4 
3.4 
4.4 


5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
16.4 
lfi.4 

17.4 

ia4 

10.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 
23.4 

29.4 
30.4 
31.4 


a  Urea  Minoris. 
(Polaris,) 


Right 

Aaoen- 

•ion. 


h    m 

1  18 

59.92 
59.75 
59.61 
69.47 


50.31 
59.10 
58.84 
58.51 

58.11 
57.65 
57.15 
56.65 

56.16 
55.70 
65.28 
54.90 


64.54 
54.17 
63.78 
63.35 


52.86 
52.29 
51.66 
50.99 


50.29 
49.60 
48.93 
48.30 


47.72 
47.17 
46.63 


Deolina- 

tion 

North, 


+88  42 


li 

56.5 
56.8 
57.2 
57.5 


57.9 
58.3 
68.7 
59.1 


69.5 
69.8 
60.2 
60.6 


60.8 
61.1 
61.4 
61.7 

62.0 
62.3 
62.7 
63.0 

63.4 
63.7 
64.1 
64.4 

64.7 
66.0 
65.3 
65.6 

65.8 
66.0 
66.3 


Mean 
SoUff 
Date. 


Nov. 

1.7 
2.7 
3.7 
4.7 


5.7 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 


51  Oephei  (Hey.) 


Bight 

ABom- 

Bion. 


h    m 

648 

• 

13.00 
13.47 
13.96 
14.46 


14.99 
15.63 
16.07 
16.60 


17.11 
17.59 
18.03 
18.45 

18.85 
19.24 
19.63 
20.03 


DeoUii*- 

tion 

North. 


+87  12 


17.6 

20.45 

18.6 

20.89 

19.6 

21.34 

20.6 

21.80 

21.6 

22.26 

22.6 

22.72 

23.6 

23.15 

24.6 

23.55 

25.6 

23.92 

26.6 

24.27 

27.6 

24.61 

28.6 

24.93 

29.6 

25.26 

30.6 

26.60 

31.6 

26.96 

II 

60.7 
60.8 
60.9 
61.0 


51.1 
61.2 
61.4 
51.6 


61.7 
51.9 
52.1' 
52.3 

62.5 
52.7 
52.9 
63.0 


63.2 
53.4 
63.5 
63.7 


54.0 
54.2 
54.4 
64.7 

55.0 
56.2 
55.5 
55.7 

56.9 
56.1 
56.4 


Mmui 
SoUr 
Dato. 


6  Un»  Minoris. 


Nov. 

1.1 
2.1 
3.1 

4.1 


5.1 
6.1 
7.1 

8.1 


0.1 
10.1 
11.1 
12.1 


13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.1 
23.1 
24.1 

26.1 
26.1 
27.1 
28.1 

29.1 
30.1 
31.1 


Right 

Aaoen- 

sion. 


h    m 

18    7 

62.88 
62.54 
62.19 
61.83 


61.46 
61.07 
60.69 
60.32 


59.96 
69.62 
59.30 
59.00 


58.71 
58.43 
58.16 
57.89 

57.61 
57.32 
57.02 
56.71 

56.40 
56.10 
55.82 
55.56 

55.31 
55.08 
54.87 
54.66 

54.46 
64.26 
64.03 


DeoUna- 

tion 
North, 


Mean 
Solar 
Date. 


+86  36 


59.5 
69.4 
59.2 
59.0 


68.9 
58.7 
58.5 
58.2 

58.0 
57.7 
67.4 
87.2 

56.9 
56.6 
56.4 
56.2 


X  UiMD  Minoria. 


Nov. 

1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

a2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
16.2 
16.2 


66.0 

17.2 

55.8 

18.2 

55.6 

19.2 

55.3 

20.1 

55.0 

21.1 

54.7 

22»l 

54.4 

23.1 

54.1 

24.1 

53.7 

25.1 

53.4 

26.1 

53.1 

27.1 

62.8 

28.1 

52.6 

29.1 

62.3 

30.1 

62.0 

31.1 

Right 

Aaoen- 

Bion. 


h     m 

19  34 

54.82 
53.66 
52.24 
50.88 


49.47 
48.02 
40.64 
45.05 


43.67 
42.16 
40.h0 
39.62 


38.30 
37.13 
36.99 
34.84 

33.66 
32.44 
31.17 
29.86 

28.62 
27.18 
26.87 
24.61 

23.41 
22.28 
21.21 
20.19 

19.17 
18.14 
17.00 


DeoUiia- 

tion 

North, 


+88  58 

10.4 
10.4 
10.3 
10.3 


10.3 
10.2 
10.2 
10.1 

10.0 
0.8 
0.7 
0.6 

0.4 
0.3 
0.1 
0.0 

&0 
8.8 
8.7 
8.6 

8.4 
8.3 
&1 
7.9 

7.7 
7,4 
7.2 
7.0 

6.8 
6.7 
6.5 
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OIROUMPOLAB  STAE8 

• 

APPABENT  PULCE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
H<i1ar 
Date. 

0  Un»  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

6  Vrssd  Minoris. 

Mean 
Solar 
Date. 

%  Ume  Minoria. 

Bight 

Asoen- 

■ion. 

Declina- 
tion 
JfortA. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Kortk, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

DeoUna- 

tion 

Iforth. 

Deo. 

b    m 

1  18 

+88  43 

Deo. 

h    m 

6  48 

+87  12 

Deo. 

h     m 

18    7 

+86  36 

Dec. 

b     m 

19  33 

+88  67 

1.4 

46.63 

It 
6.3 

1.6 

95.96 

56.4 

1.1 

54.03 

63.0 

1.1 

77.09 

66.6 

9.4 

46.09 

6.6 

9.6 

96.34 

56.6 

9.1 

53.80 

51.7 

3.1 

76.00 

66.3 

3.3 

.    45.51 

6.9 

3.6 

96.73 

58.8 

3.1 

53.56 

51.4 

3.1 

74.87 

66.9 

4.3 

44.88 

7.9 

4.6 

97.11 

57.1 

4.0 

53.33 

51.1 

4.1 

73.70 

66.0 

5.3 

44.19 

7.5 

5.6 

37.49 

57.3 

5.0 

53.09 

50.8 

5.1 

73.53 

65.7 

6.3 

43.44 

7.8 

6.6 

37.86 

57.6 

6.0 

53.87 

50.5 

6.1 

71.37 

65.6 

7.3 

43.63 

8.1 

7.6 

38.30 

57.9 

7.0 

53.67 

50.1 

7.1 

70.36 

66.9 

8.3 

41.76 

8.3 

8.6 

98.51 

58.3 

8.0 

53.50 

49.7 

8.1 

69.33 

65.0 

9.3 

40.89 

8.6 

9.6 

38.78 

58.6 

9.0 

53.35 

49.4 

9.1 

68.36 

64.7 

10.3 

40.03 

8.8 

10.6 

39.03 

58.9 

10.0 

53.33 

49.0 

10.1 

67.38 

64.4 

11.3 

39.19 

9.0 

11.6 

39.34 

59.3 

11.0 

52.10 

48.7 

11.1 

66.57 

64.1 

12.3 

38.39 

9.9 

13.5 

39.46 

59.5 

13.0 

51.99' 

48.4 

13.1 

65.81 

63.9 

13.3 

37.63 

9.3 

13.5 

39.68 

59.7 

13.0 

51.89 

48.1 

13.1 

65.06 

63.6 

14.3 

36.91 

9.5 

14.5 

39.91 

60.0 

14.0 

51.78 

47.8 

14.1 

64.80 

63.4 

15.3 

36.30 

9.7 

15.5 

80.16 

60.3 

15.0 

51.67 

47.5 

15.1 

63.49 

63.9 

16.3 

35.48 

9.9 

16.5 

30.43 

60.5 

16.0 

51.54 

47.3 

16.1 

63.67 

69.9 

17.3 

34.73 

10.9 

17.5 

30.69 

60.8 

17.0 

51.40 

46.8 

17.1 

61.80 

69.7 

16.3 

33.93 

10.4 

18.5 

30.97 

61.3 

18.0 

51.36 

46.5 

18.1 

60.89 

69.4* 

19.3 

33.06 

10.6 

19.5 

31.34 

61.4 

19.0 

51.13 

46.1 

19.1 

59.99 

69.9 

S0.3 

33.13 

10.8 

30.5 

31.49 

61.8 

30,0 

51.03 

45.8 

30.1 

59.13 

61.9 

21.3 

31.14 

11.0 

31.5 

31.70 

63.1 

31.0 

50.93 

45.4 

31.1 

58.30 

61.6 

93.3 

30.13 

11.9 

33.5 

31.88 

63.4 

33.0 

50.84 

45.0 

33.1 

57.65 

61.9 

93.3 

39.13 

11.4 

33.5 

33.04 

63.8 

33.0 

50.77 

44.6 

33.1 

56.88 

60.9 

94.3 

38.14 

11.5 

34.5 

33.17 

63.3 

34.0 

50.73 

44.3 

34.1 

56.98 

60.6 

35.3 

37.19 

11.6 

35.5 

33.38 

63.5 

35.0 

50.70 

43.9 

35.1 

55.73 

60.3 

96.3 

96.30 

11.7 

36.5 

33.40 

63.8 

36.0 

50.69 

43.6 

36.0 

65.91 

60.0 

87.3 

35.46 

11.9 

37.5 

33.53 

64.1 

37.0 

50.67 

43.3 

37.0 

54.70 

69.7 

98.3 

1 

34.64 

19.0 

38.5 

33.68 

64.3 

38.0 

50.64 

43.9 

38.0 

54.17 

59.4 

99.3 

93.83 

19.1 

39.5 

33.84 

64.6 

39.0 

50.60 

43.6 

39.0 

53.61 

59.1 

30.3 

93.00 

19.9 

30.5 

33.00 

64.9 

30.0 

50.56 

43.3 

30.0 

53.03 

58.9 

31.3 

99.14 

19.4 

31.5 

33.17 

65.3 

31.0 

50.51 

43.0 

31.0 

53.43 

58.6 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHIKOTOK. 

Mean 
Solar 
Date. 

a  AndromedsB. 

yPei 

Right 
Ascension. 

gasi. 
mib,) 

p  Hjdrl. 

IS  Ceti. 

Right 
Ascension. 

Declination 
Korth. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

■ 

Right 
Ascension. 

]>ecUnation 
Souih, 

h      m 

0    2 

+28  28 

h     m 

0    7 

+ 14  33 

b      m 

0  19 

-77  52 

h      m 

0  24 

O           1 

-  4  34 

Jan.    0.2 

s 
35.16  -.16 

22.5  -0.8 

s 
27.27  -.19 

37.4  -0.8 

H 

47.93  -.99 

92.2  +0.8 

s 
18.48  -.19 

43.'l  -0.7 

10.2 

35.02    .14 

216    1.1 

27.15     .19 

36.6     0.9 

47.03     .86 

91.1      1.3 

18.36     .19 

43.8     0.6 

20.2 

34.88    .13 

20.3     1.4 

27.03    .11 

35.6     1.0 

46.21     .78 

89.5     1.9 

18.25     .11 

44^3     0.5 

30.2 

34.75     .19 

18.9     1.5 

26.93     .10 

34.5     1.1 

4.5.46     .69 

87.3     9.4 

18.14     .10 

44.7     0.4 

Feb.    9.1 

34.64     .10 

17.3    1.6 

26.84     .06 

33.4     1.1 

44.83     .58 

84.7     9.8 

18.05     .06 

45.0  -0.9 

19.1 

34.56  -.07 

15.6  -1.7 

26.77  -.05 

32.4  -1.0 

44.31  -.45 

81.7  +3.9 

17.98  -.06 

45.1     0.0 

29.1 

34.51  -.03 

14.0     1.6 

26.73  -.03 

31.4     0.9 

43.93     .31 

78.3     3  5 

17.93     .04 

45.0  40.9 

Mar.  10.0 

34.49  •l-.Ol 

12.4     1.5 

26.71     .00 

30.6    0.7 

43.69  -.16 

74.7     3.7 

17.90  -.01 

44.8    0.4 

20.0 

34.52     .OS 

11.0    1.3 

26.74  +.04 

29.9    0.5 

43.61      .00 

71.0     3.8 

17.91  +.03 

44.2    0.6 

30.0 

34.59     .09 

9.7     l.l 

26.80    .00 

29.5  -0.3 

43.68  +.16 

67.1     3.8 

17.96    .07 

43.5    0.9 

Apr.   9.0 

34.71  +.14 

8.8  -0.8 

26.91  +.13 

29.4     0.0 

43.92  +.31 

63.3  +3.8 

18.05  +.11 

42.5  +1.1 

18.0 

34.87     .18 

8.2  -0.4 

27.06     .17 

.  29.3  +0.3 

44.31     .46 

59.6    3.6 

18.18    .16 

41.3     1.3 

28.9 

35.08     .S3 

8.0    0.0 

27.25     .91 

30.0    0  6 

44.84     .61 

56.1     3.4 

18.35     .19 

39.8     1.6 

Maj    8.9 

35.33     .96 

8.1  +0.3 

27.47     .94 

30.8    0.9 

45.52     .75 

52.8    3.1 

18.55    .99 

:)8.l     1.7 

18.8 

35.61     .90 

8.7     0.7 

27.73    .97 

31.9     1.9 

46.34     .86 

49.9    9.8 

18.60     .95 

36.3     1.9 

• 

28.8 

35.91  +.31 

9.6  +1.1 

28.02  +.99 

33.3  +1.5 

47.26  +.86 

47.3  +9.3 

19.06  +.96 

34.4  +9.0 

Jane  7.8 

36.24     .33 

10.9     1.5 

28.32    .31 

34.9     1.7 

48.26  1.04 

45.2     1.9 

19.35     .30 

32.3     9.0 

17.8 

36.58     .34 

12.6    1.8 

28.63     .31 

36.7     1.9 

49.34   1.10 

43.6*   1.4 

19.66     .31 

30.3    9.0 

27.7 

36.91     .83 

14.4    9.0 

28.95    .31 

38.7     9.0 

50.46  1.19 

42.5    0.8 

19.97     .31 

28.2    9.0 

July   7.7 

37.24     .39 

16.6    9.9 

29.26    .30 

40.8    9.1 

51.59  1.19 

4 1 .9  4^.3 

20.28     .30 

26.3     1.9 

1 

1 

• 

17.7 

37.55  -I-.30 

18.9  44.4 

29.55  +.98 

43.0  44.1 

52.70+1.08 

41.9  H1.3 

20.57  +.99 

1 
24.4  +1.7 

27.7 

37.84     .97 

21.3     9.4 

29.83     .96 

45.1     9.1 

63.76  1.09 

42.6     0.9 

20.85    .97 

22.8    1.5 

Aug.  6.6 

38.09     .94 

23.8     9.6 

30.07     .93 

47.2    9.0 

54.74     .99 

43.8     1.4 

21.11     .94 

21.4     1.3 

16.6 

38.31     .90 

26.2     9.4 

30.29    .90 

49.2    1.9 

55.60     .80 

45.4     1.9 

21.34     .91 

20.2    1.1 

26.6 

38.49     .16 

28.7     9.4 

30.47     .16 

51.0     1.7 

56.33     .65 

47.6    9.3 

21.53     .18 

19.3    0.8 

Sept.  5.5 

38.63  +.19 

31.0  +9.3 

30.61  +.19 

52.6  +1.6 

56.90  +.48 

50.1  -9.7 

21.69  +.14 

18.6  +0.5 

15.5 

38.73  +.0B 

33.2    9.1 

30.71     .06 

54.1     1.4 

57.30    .30 

52.9    9.9 

21.81     .10 

18.2  +0.9 

25.5 

38.79  +.04 

35.3     1.9 

30.78     .05 

55.4     1.1 

57.51  +.11 

55.9     8.1 

21.89    .07 

18.1     0.0 

Oct.    5.5 

38.81     .00 

37:1     1.7 

30.81  +.01 

56.4     0.9 

57.53  -.08 

59.0    3.1 

21.94  +.03 

16.3  -0.9 

15.4 

38.80  -.03 

38.7     1.6 

30.80  -.09 

57.2    0.6 

57.35     .96 

62.1     3.0 

21.95     .00 

18.6    0.4 

25.4 

38.75  -.06 

40.0  +1.9 

30.77  -.05 

r>7.8  +0.6 

57.00  -.43 

65.0  -9.7 

21.94  -.03 

19.1  -0.6 

Nov.   4.4 

38.68    .06 

41.1     0.9 

30.71     .07 

58.1  +0.9 

56.49     .68 

67.5    9.4 

21.90     .05 

19.7     0.7 

14.4 

38.59    .10 

41.8     0.6 

30.&I     .06 

58.3    0.0 

55.83     .71 

69.8    9.0 

21.84     .07 

20.5     0.8 

24.3 

38.48    .19 

42.2  +0.3 

30.55     .10 

58.2  -0.9 

55.07     .81 

71.5     1.5 

21.76     .09 

21.3     0.8 

Deo.    4.3 

38.35    .13 

42.4     0.0 

30.44     .11 

57.9     0.4 

54.22     .87 

72.7     0.9 

21.66    .10 

22.0    0.8 

14.3 

38.21  -.14 

42.3  -0.3 

30.32  -.19 

57.5  -0.5 

53.32  -.91 

73.2  -0.3 

21.56 -.11 

22.9  -0.8 

24.2 

38.06     .14 

41.7     0.6 

30.20     .19 

.'>6.8     0.7 

52.40     .99 

73.2  +0.4 

21.45    .11 

23.6    0.7 

34.2 

37.92  ^.14 

41.0  -0.9 

30.08  -.19 

56.1  -0.8 

51.50  -.90 

72.5  +1.0 

21.33  -.19 

24.3 -OJ 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTOK. 

a  Caasiopec 

/?Ceti. 

91  Caasiopea 

e  Piociam. 

Hean 
Sour 
Dflite. 

Bight 
ABoension. 

DedUnation 
yorth. 

Bight 
Aaoension. 

DeoUnation 
BotUh. 

Bight 
Ascension. 

DeoUnation 

Bight 
Ascension. 

DeoUnation 
North. 

h     m 

0  34 

+55  55 

h     m 

0  37 

- 18  35 

h      m 

0  38 

+74  22 

b      m 

0  57 

O           1 

+  7  17 

Jan.    0.3 

a 
9.07  -.30 

39.6  -0.9 

57.16  -.13 

79.7  -0.6 

s 
16.11  -.79 

45.7  40.9 

s 
7.21  -.19 

It 

7.6  -0.7 

10.9 

6.77     .30 

39. 1     0.7 

57.03     .13 

80.9    0.4 

15.38     .78 

45.7  -0.4 

7.08     .19 

6.9    0.7 

90.9 

6.47     .S9 

31.1      1.9 

56.91     .19 

80.4  -«.! 

14.65     .71 

45.0     1.0 

6.96     .19 

6.9     0.7 

30.9 

8.19    .97 

99.7     1.6 

56.79     .11 

80.4  +0.1 

13.96     .66 

43.7     1.5 

6.84     .19 

5.5     0.7 

Feb.   9.1 

7.93     .94 

97.8     9.0 

56.68    .10 

80.1     0.4 

13.33     .50 

41.9     9.0 

6.79    .11 

4.8    0.6 

19.1 

7.71  -.10 

95.7  -9.3 

56.59  -  06 

79.6  40.7 

19.78  -.40 

39.7  -9.4 

6.69  -.09 

4.9  -0.5 

99.1 

7.54     .14 

93.3     9.5 

56.59     .05 

78.7     1.0 

19.34     .37 

37.1     9.7 

6.53     .07 

3.7     0.4 

Mar.  10.1 

7.43     .06 

90.7     9.6 

56.48  -.09 

77.6     1.9 

19.03     .91 

34.9    9.9 

6.48  -.04 

3.3    0.3 

90.0 

7.39  -.01 

18.9     9.5 

56.48  4.01 

76.3     1.5 

1 1 .87  -.06 

31.9     3.0 

6.46     .00 

3.1  -O.l 

30.0 

7.49  +.07 

15.7     9.4 

56.51     .05 

74.7     1.7 

1 1 .86  4.09 

98  9     9.9 

6.47  4.04 

3.9  40.1 

Apr.    9.0 

7.59  +.14 

13.4  -99 

56.59  +.09 

79.9  41.9 

19.00  4.99 

25.3  -9.8 

6.53  4.06 

3.4  40.4 

19.0 

7.70    .91 

11.3    1.9 

56.70     .14 

70.9    9.9 

19.30     .37 

92.7    9.6 

6.63     .19 

4.0    0.6 

98.9 

7.95     .96 

9.7     1.4 

56.86     .18 

68.7    9Ji 

19.73     .50 

90.9    9.9 

6.77     .16 

4.7     0.9 

May   8.9 

8.96    .34 

8.4     1.0 

57.06     .99 

66.5    9.3 

13.99     .61 

18.4     1.7 

6.95    .90 

5.8     1.9 

18.9 

8.63    .30 

7.6     0.6 

57.99     .95 

64.1     9.4 

13.96     .71 

16.9    1.9 

7.17     .94 

7.1     1.4 

98.8 

9.04  +.43 

7.3  -0.1 

57..56  4.98 

61.7  49.3 

14.79  4.79 

16.0  -0.7 

7.42  4.97 

8.6  41.6 

June  7.8 

9.48     .45 

7.5  +0.4 

57.85     .30 

5.^.4     9.3 

15.54     .84 

15.5  -0.9 

7.70     .99 

10.3     1.8 

17.8 

9.95     .47 

8.1     0.9 

58.16     .39 

57.9     9.9 

16.40     .87 

15.6  40.1 

8.00     .30 

12.1      1.9 

97.8 

10.49     .47 

9.3     1.4 

58.48     .39 

55. 1     9.0 

17.97     .87 

16.3    0.9 

8.31     .31 

14.0     1.9 

July   7.7 

10.80     .46 

10.9     1.8 

58.81     .39 

5:^.9     1.7 

18.14     .86 

17.5     1.5 

8.62     .31 

16.0    9.0 

17.7 

1 1 .34  +.44 

19.9  49.9 

59.19  +.31 

51.6  41.5 

18.97  4.81 

19.2  41.9 

8.92  4.30 

18.0  49.0 

97.7 

11.76     .40 

15.3     9.5 

59.49    .90 

50.3     1.1 

19.75     .75 

91.4     9.4 

9.21     .98 

19.9     1.9 

Aug.  6.7 

19.14     .36 

18.0     9.8 

59.70     .96 

49.3     0.8 

90.46     .68 

93.9     9.7 

9.49     .96 

21.7     1.7 

16.6 

19.48    .31 

90.9     3.0 

59.94     .93 

48.7     0.5 

91.10     .60 

96.8    3.1 

9.73     .93 

93.4     1.6 

96.6 

19.77     .96 

93.9     3.1 

60.16     .90 

48.4  40.1 

91.63     .46 

30.0    3.3 

9.95     .90 

94.8    1.4 

Sept.  5.6 

13.01  +.90 

97.1  +3.9 

60.33  +.16 

48.5  -0.9 

29.07  4.38 

33.5  43.5 

10.13 +.17 

26.1  41.1 

15.5 

13.18     .15 

30.3    3.9 

60.47     .19 

48.9     0.5 

22.39     .97 

37.0     3.6 

10.28     .13 

27. 1     0.9 

95.5 

13.31     .00 

33.5     3.9 

60.57     .06 

49.6     0.8 

22.60     .15 

40.7     3.7 

10.40     .10 

28.0     0.7 

Oct.    5.5 

13.37  +.04 

36.7     3.1 

00.63     .04 

50.6     1.1 

22.69  4.09 

44.4     3.6 

10.48     .06 

28.5     0.5 

15.5 

13.38  -.09 

39.7    9.9 

60.66  +.01 

51.7     1.9 

22.66  -.00 

47.9     3.5 

10.53  +.03 

28.9     0.8 

95.4 

13.33  -.07 

49.5  +9.6 

60.65  -.09 

53.0  -1.3 

99.59  -.90 

51.4  43.3 

10.55     .00 

29.1  40.1 

Nor.   4.4 

13.94     .19 

45.0    9.3 

60.69     .05 

54.4     1.4 

29.96    .31 

54.6    3.0 

10.54  -.09 

29.1  -0.1 

14.4 

13.09     .16 

47.9    9.0 

60.55     .07 

55.7     1.3 

91.89     .41 

57.5    9.7 

10.51     .04 

98  9    0.9 

94.3 

19.91     .90 

49.0     1.6 

60.47     .00 

57.1     1.9 

21.43     .51 

60.0    9.3 

10.45     .06 

28.6     0.4 

Dec.    4.3 

19.69     .94 

50.3     1.1 

60.37     .11 

58.9     1.1 

90.87     .69 

69:0     1.8 

10.38     .06 

28.1     0.5 

14.3 

19.44  -.96 

51.9  40.6 

60.26  -.19 

59.3  -1.0 

90.94  -.66 

63.6  41.9 

10.29  -.10 

27.6  -0.6 

94.3 

19.16     .96 

51.6  +0.1 

60.14     .19 

60.1     0.7 

19.56     .70 

64.5    0.7 

10.18     .11 

27.0    0.6 

34.9 

11.87 -.30 

51.5  -0.4 

60.01  -.13 

60.8  -0.5 

18.8:i  -.73 

64.9  40.1 

10.07  -.19 

96.3  -0.7 
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AFPABENT  PULOES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

! 

fi  AndromedsB. 

e^  Ceti. 

38  CaMiopec. 

1 

! 

ff  Pisolam. 

Heui 
Solar 
Itete. 

1 

Bight 
Aacenflion. 

DeoUnation 
yortA. 

Bight 
Asoension. 

Declination 
South, 

Bight 
Ascension. 

Dedinatioii 
yorth. 

Bight 
Ascension. 

Declination 
North. 

h     m 

1     3 

o        / 

+35     1 

h     m 

1   18 

O           1 

—  8  45 

)i      m 

1  22 

+69  40 

h     m 

1  25 

+ 14  45 

Jan.    0.3 

27.38  -.16 

39.2  -0.3 

24.92  -.19 

52.9  -0.8 

8 

54.96  -.60 

87.1  +0.7 

s 
29.01  -.19 

1* 
62.1  -0.5 

10.2 

27.22    .17 

38.7    0.6 

24.79    .13 

53.6     0.6 

54.44     .53 

87.5  +0.9 

28.89     .13 

61.5     0.6 

20.2 

27.04     .17 

37.9     0.9 

24.66     .13 

54.2    0.5 

53.90     .54 

87.4  -0.4 

28.75     .14 

60.8    0.7 

30.2 

26.87     .17 

36.8     1.9 

24.53    .13 

54.6     0.3 

53.35     .63 

86.6     1.0 

28.61     .14 

60.0    0.8 

Feb.   9.2 

26.70     .16 

35.5     1.4 

24.41     .19 

54.8  -0.1 

52.83     .50 

85.4     1.5 

28.48     .13 

59.2    0.8 

19.1 

26.55  -.13 

34.0  -1.6 

24.29  -.11 

54.7  +0.1 

52.35  -.45 

83.6  -9.0 

28.35  -.19 

58.4  -0.8, 

29.1 

26.43     .10 

32.4     1.7 

24.19     .06 

54.5    0.4 

51.94     .37 

81.5     9.3 

28.24     .10 

57.7    0.7 

Mar.  10.1 

26.35     .06 

30.7     1.7 

24.12     .06 

54.0     0.6 

51.61     .98 

79.0     9.6 

28.16    .07 

57.0    0.6, 

20.1 

26.30  -.09 

29.1     1.6 

24.08  -.03 

53.2    0.8 

51.39     .17 

76.3     9.7 

28.11  -.03 

56.4    0.5 

1 

30.0 

26.30  +.03 

27.5     1.4 

24.07  +.01 

52.3     1.1 

51.27  -.05 

73.5    9.8 

28.09  +.01 

56.0    0.3 

Apr.   9.0 

26.35  +.06 

26.2  -1.9 

24.10  +.05 

51.0  +1.3 

51.28  +.07 

70.7  -9.7 

28.12  +.06 

55.8  -0.1 

19.0 

26.46     .13 

25.1     0.9 

24.17     .09 

49.6     1.5 

51.41     .19 

68.1     9.5 

28.19     .00 

55.9+0.9 

■ 

28.9 

26.62     .18 

24.3     0.6 

24.29     .14 

47.9     1.8 

51.65     .30 

65.6    9.3 

28.31     .14 

56.2    0.4 

Maj    8.9 

26.83     .93 

23.8  -0.8 

24.45     .18 

46.1     9.0 

52.03    .41 

63.5    1.9 

28.48    .18 

66.7    0.7^ 

18.9 

27.08     .97 

23.7  +0.1 

24.65     M 

44.1     9.1 

59.48    .50 

61.8    1.5 

28.68     .99 

57.6    0.9 

28.9 

27.37  +.31 

24.0  'Hi.t 

24.88  +.95 

42.0  +9.1 

53.02  +.68 

60.5  -1.0 

28.92  +.95 

58.7  +lJlii 

Jane  7.8 

27.69     .33 

24.7    0.9 

25.15     .98 

39.8    9.9 

53.64     .64 

59.7  -0.5 

29.19    .98 

60.0    1.4 

17.8 

28.03    .35 

25.7     1.9 

25.43     .99 

37.6    9.1 

54.31     .68 

69.4     0.0 

29.48     .30 

61.6    1.6 

27.8 

28.39    .36 

27.0     1.5 

25.74     .81 

35.5    9.1 

55.01     .71 

59.6  +0.5 

29.79     .31 

613.2    1.7 

Jidy   7.8 

28.75    .35 

28.7     1.8 

26.05    .31 

33.5     1.9 

55.72     .71 

60.3    1.0 

30.11     .31 

65.1     1.9 

17.7 

29.10  +.34 

30.6  +9.0 

26.35  +.30 

31.6  +1.8 

56.43  +.70 

61.5  41.5 

30.42  +.31 

67.0  +1.9 

27.7 

29.43     .39 

32.7     9.9 

26.65     .99 

30.0    1.5 

57.11     .67 

63.2    1.9 

30.73    .30 

68.9     1.9 

Aag.  6.7 

29.74     .30 

35.0    9.3 

26.94     .97 

28.6    1.3 

67.76     .63 

65.3    9.3 

31.02     .98 

70.8     1.9 

16.6 

30.03     .97 

37.4     9.4 

27.20     .95 

27.4     1.0 

58.37     .57 

67.8    9.6 

31.29     .95 

72.6    1.8' 

26.6 

30.28     .93 

39.8    9.4 

27.43     .99 

26.6    0.7 

58.91     .51 

70.5    9.9 

31.53     .93 

74.3     1.6 

! 

Sept.  5.6 

30.50  +.90 

42.2  +9.4 

27.63  +.19 

26.1  +0.3 

59.38  +.43 

73.6  +3.9 

31.74  +.90 

75.9  +1.5 

15.6 

30.67     .16 

44.6    9.3 

27.80    .15 

26.0    0.0 

59.77     .35 

76.8     3.3 

31.92    .16 

77.3     1.8 

25.5 

30.81     .19 

46.9    9.9 

27.94     .19 

26.1  -0.9 

60.08    .97 

80.3     8.4 

32.06     .13 

78.5     1.0 

Oct.    5.5 

30.91     .06 

49.0    9.1 

28.04     .08 

26.5    0.5 

60.31     .18 

83.7    3.4 

32.18     .10 

79.5     0.9 

15.5 

30.97     .04 

51.0     1.0 

28.11     .06 

27. 1     0.7 

60.44  +.09 

87. 1     3.4 

32.26    .07 

80.3    0.7 

1 

25.5 

30.99  +.01 

52.8  +1.7 

28.15  +.09 

27.9  -0.9 

60.49    .00 

90.6  4«3'  82.31  +.03 

1 
80.9  +0.6 

Nov.  4.4 

30.98  -.03 

54.4     1.5 

28.15  -.01 

28.9     1.0 

60.44  -.00 

93.8    3.1 

32.33  +.01 

81.3    0.8 

14.4 

30.94     .06 

55.8     1.9 

28.13    .03 

29.9    1.1 

60.30     .18 

96.8    9.9 

82.32  -.09 

81.5+0.1 

24.4 

30.87     .06 

56.8    0.9 

28.09    .06 

31.0    1.1 

60.07    .97 

99.5    9.5 

82.29    .05 

81.6  -0.9 

Deo.   4.3 

30.77     .11 

57.5    0.6 

28.02    .08 

32.0    1.0 

59.76     .34 

101.8    9.1 

32.23     .07 

81.5    0.9 

14.3 

30.65  -.13 

58.0  40.3 

27.94  -.00 

33.0  -1.0 

59.38  -.41 

103.7  +1.6 

32.15 -.09 

81.3  -0.3 

24.3 

30.51     .16 

58.1  -0.1 

27.83     .11 

34.0    09 

58.95     .47 

105.1     1.1 

32.05    .11 

80.9    0.4 

34.3 

30.35  -.16 

67.8  -0.4 

27.72  -.19 

34.8  -0.8 

58.44  -.53 

105.9  +0.5 

31.94  -.13 

80.4  -0.5 
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APPARENT  PIiACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Eridani. 
(^ehemar.) 

0  Piscium. 

p  Arietis. 

50  CassiopesB. 

Mean 
Solar 
Date. 

Bight 
Aaoension. 

OeeUnation 
South. 

Right 
Ascension. 

Deelination 
North. 

Right 
Ascension. 

North. 

Right 
Ascension. 

Declination 
North. 

ii     m 

1  3d 

O            1 

-57  47 

h     m 

1  39 

4-  8  35 

h      m 

1  48 

+20  15 

h     m 

1  53 

+71  52 

Jaa.    0.3 

31.65 -.» 

106.2  -0.8 

8 

28.40  -.11 

3L0  -0.6 

26.94  -.18 

34.5  -6.3 

54.17  -.53 

53.0  +1.9 

10.3 

31.32     .33 

106.7  -0.9 

28.28     .18 

30.4     0.6 

26.81     .13 

34.1     0.5 

53.61     .58 

54.8  +0.6 

20.2 

30.99     .83 

106.5  +0.4 

28.15    .13 

29.7     0.6 

26.67     .14 

33.5     0.6 

53.01     .61 

55.1     0.0 

30.2 

30.67     .39 

105.8    1.0 

28.02     .14 

29. 1     0.6 

26.52     .15 

32.8     0.7 

52.38    .69 

54.8  HI.6 

Feb.    9.2 

30.36     .30 

104.5    1.6 

27.88    .13 

28.5     0.6 

26.37     .15 

32.0    0.8 

51.76     .60 

54.0     1.1 

19.2 

30.07  -.87 

102.8  +8.0 

27.75  -.18 

27.9  -0.5 

26.23  -.14 

31.2  -«.9 

51.18 -.56 

52.6  -1.6 

29.1 

29.82    .33 

100.6    8.4 

27.64     .10 

27.4     0.4 

26.10     .18 

30.3    0.9 

50.65     .48 

50.8    8.0 

Mar.  10.1 

29.61     .18 

98.0    8.8 

27.55    .08 

27.0     0.3 

25.99     .00 

29.4     0.8 

50.21     .89 

48.6    8.4 

20.1 

29.45    .13 

95.0    3.1 

27.48    .04 

26.8  -0.1 

25.91     .06 

28.6    0.7 

49.87     .98 

46.0    8.6 

30.0 

29.36  -.06 

91.8     3.3 

27.46  -.01 

26.8  +0.1 

25.87  -.08 

27.9    0.8 

49.65    .16 

43.3    8.7 

Apr.   9.0 

29.32    .00 

88.4  +3.6 

27.47  +.04 

27.0  +0.3 

25.88  +.03 

27.4  -0.4 

49.56  -.09 

40.5  -8.8 

19.0 

29.36  +.07 

84.8    3.6 

27.53     .08 

27.4     0.5 

25.93     .07 

27.1  -6.9 

49.60  +.11 

37.8    8.7 

29.0 

29.47     .14 

81.2    3.6 

27.63     .18 

28.0     0.8 

26.03     .18 

27.0  +0.1 

49.79     ja 

35.2    8.5 

May   8.9 

29.65    SI 

77.6    3.5 

27.78     .17 

28.9     1.0 

26.17     .17 

27.2     0.3 

50.10     .37 

32.8    8J8 

18.9 

29.89    .98 

74.2     3.4 

27.96     .81 

30.0     1.8 

26.36     .81 

27.7     0.6 

50.53     .49 

30.8    1.8 

28.9 

:^).20  +.34 

70.9  +3.9 

28.19 +.84 

31.4  +1.4 

26.60  +.85 

28.4  +6.9 

51.07  +.58 

29.1  -M 

JuDe  7.9 

30.56     .30 

67.8     8.8 

28.45     .87 

32.9    1.6 

26.86     .88 

29.4     1.1 

51.70     .67 

27.9    1.8 

17.8 

30.97     .43 

65.1     8.5 

28.73     .89 

34.6    1.7 

27.15     .30 

30.7     1.3 

52.40     .78 

87.8-8.5 

^.8 

31.42     .46 

62.8    8.1 

29.03     .30 

36.4     1.8 

27.46     .38 

32.1     J. 6 

53.16     .77 

87.0  +0.1 

Jaly  7.8 

31.90     .48 

61.0     1.6 

29.34     .31 

38.3     1.8 

27.78     .39 

33.7     1.7 

53.94     .79 

27.2    0.6 

17.7 

32.38  +.48 

59.7  +1.1 

29.65  +.31 

40.2  +1.9 

28.10  +.39 

35.5  +1.8 

54.73  +.79 

28.0  +1.0 

27.7 

32.86     .47 

58.9  +0.5 

29.95     .30 

42.0     1.8 

28.42    .31 

37.3     1.8 

55.52     .79 

29.2    1.5 

Aug.  6.7 

33.33     .48 

58.6  -0.1 

30.24     .88 

43.8     1.7 

28.72    .99 

39.2    1.9 

56.28     .74 

30.9    1.8 

16.7 

33.77     .48 

59.0    0.8 

30.51      .86 

45.4     1.6 

29.01     .97 

41.0    1.8 

57.00     .69 

33.0    fi.a 

26.6 

34.17     .38 

59.9     1.8 

30.76     .88 

46.9     1.4 

29.27     .95 

42.8     1.7 

57.67     .63 

35.4    8.6 

Sept.  5.6 

34.52  +.88 

61.3  -1.7 

30.98  +.80 

48.1  +1.8 

29.50  +.99 

44.5  +1.6 

58.27  +.56 

38.2  +8.8 

15.6 

34.81     M 

63.3    8.1 

31.16    .17 

49.2     1.0 

29.71     .19 

46.1     1.5 

58.79     .48 

41.3    8.1 

25.6 

35.04     .18 

65.6    8.5 

31.32    .14 

50.1     0.7 

29.88     .16 

47.5     1.4 

59.23     .40 

44.5    8.3 

Oct.    5.5 

35.20     .18 

68.2    8.7 

31.45    .11 

50.7     0.5 

30.02     .19 

48.8    1.9 

59.58    .30 

47.8    8.4 

15.5 

35.28  +.05 

71.0    8.9 

31.54     .08 

51.1     0.3 

30.12     .09 

49.9    1.0 

59.83     .90 

51.3    3.4 

25.5 

35.30  -.08 

74.1  -9.8 

31.60  +.06 

51.3  +0.1 

30.21  +.06 

50.8  +6.8 

59.99  +.10 

54.7+3.4 

Nor.  4.5 

35.25    .08 

76.9    8.8 

31.64  +.08 

51.4     0.0 

30.25  +.03 

51.5    0.6 

60.03  -.01 

58.1     S.8 

14.4 

35.14     .14 

79.7    8.7 

31.64  -.01 

51.3  -0.8 

30.27     .00 

52.1     0.5 

50.97     .10 

61.8    8.1 

24.4 

34.97    .18 

82.2    8.4 

31.62     .03 

51.0    0.3 

30.25  -.03 

52.5    0.3 

59.80     M 

64.8    8.8 

Dee.   4.4 

34.76     .84 

84.4     B.0 

31.57     .06 

50.6    0.4 

30.21     .06 

52.7  +6.1 

59.53     .81 

66.9    8.6 

14.3 

34.50 -.97 

86.1  -1.5 

31.51  -.08 

50.2  -0.5 

30.14  -.08 

52.7  -0.1 

59.18  -.40 

69.1  48.0 

24.3 

34.20    .80 

87.4     1.0 

31.42    .10 

49.6    0.8 

30.05     .10 

52.6    0.9 

58.72    .49 

70.9    1.5 

34.3 

33.89  -.88 

88.2  -0.4 

31.31  -.18 

49.0  -0.6 

89.94  -.18 

58.3  -0.3 

58.20  <-.56 

78.8  +1.0 
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APPARENT  PIiACEB  FOR  THE  UPPER  TRANSIT  AT  WASHINOTON. 

a  Arietta. 

r  Ceti. 

1  CaMiopes. 

f  •  Ceti. 

Mmo 
8olar 
Date. 

Bisht 
Aeoension. 

Declination 
North, 

Bight 
Asoention. 

DeoUnation 
Iforth, 

Bight 
Asceialon. 

DeoUnatloD 
Korth. 

Bight 
Aaoenrion. 

JforM. 

h     m 

2    0 

+22  55 

h.     m 

2    7 

o        / 

+  8  19 

h     m 

2  19 

+66  53 

h     m 

2  22 

+  7  57 

Jan.   0.3 

S 

51.45  -.19 

55.1  -0.9 

8 

3.68  -.10 

8.7  -0.6 

51.54  -.38 

61.7  +1.3 

12.12  -.09 

80.3  -0.6 

10.3 

51.32    .14 

54.8     0.4 

3.50     .19 

8.1     0.6 

51.14     .49 

62.8    0.8 

12.02    .19 

19.7    0.6 

80.3 

51.17     .15 

54.3     0.6 

3.37     .13 

7.5    0.6 

50.70     .46 

63.4  +0.3 

11.89    .18 

19.1     0.6 

30.2 

51.02     .16 

53.7     0.7 

3.23     .14 

7.0     0.6 

50.23     .48 

63.4  -0.3 

11.75     .14 

18.6    0.5 

Feb.  9.3 

50.80    .16 

52.9     0.8 

3.09    .14 

6.4     0.5 

49.75     .48 

62.8    0.8 

11.60    .15 

16.0    0.5 

19.2 

50.71  -.15 

52.0  -0.9 

2.95  -.14 

5.9  H».5 

49.28  -.45 

61.8  -1.3 

1 1 .45  -.14 

17.6  -0.4 

S9.3 

50.56     .13 

51.1     0.9 

2.81     .19 

5.5     0.4 

48.84     .41 

60.2     1.7 

1 1 .31     .13 

17.8    0.3 

Mar.  10.1 

50.44     .10 

50.2    0.9 

2.70    .10 

5.1     0.9 

48.46     .34 

58.3    9.1 

11.19     .11 

16.9    0.9 

90.1 

50.36     .07 

49.3     0.8 

2.62    .07 

5.0  -0.1 

48.15     .96 

56.1     9.3 

11.09     .06 

16.7  -0.9 

30.1 

50.31  -.03 

48.5     0.7 

2.56  -.03 

5.0  -H).! 

47.93     .17 

63.6    9.6 

11.02    .06 

16.8  +0.1 

Apr.   9.0 

50.29  -f.Oi 

47.8  -0.6 

2.55  +.01 

5.1  +0.9 

47.82  -.07 

51.1  HB.6 

1 1 .00  -.01 

17.0  +0.8 

19.0 

50.34     .06 

47.3     0.4 

8.58    .06 

5.5     0.5 

47.80  +.04 

48.5    9.6 

11.01  +.04 

17.4     0.5 

89.0 

60.42    .11 

47.1  H).l 

8.66    .10 

6.2     0.7 

47.90     .15 

46.0    9.4 

11.07     .08 

18.0     0.7 

May    9.0 

50.56    .16 

47.1  +0.1 

8.78    .14 

7.0     1.0 

48.11     .96 

43.7    9.9 

11.18     .13 

18.8    0.9 

lao 

50.74     .90 

47.4     0.4 

8.94     .18 

8.1     IJi 

48.42     .35 

41.7     1.9 

11.33     .17 

19.9    1.9 

88.9 

50.97 +JM 

47.9  +4).7 

3.15  +.99 

9.4  +1.4 

48.82  +.44 

40.0  -1.5 

II.52+J1 

81.1  +1.3 

June  7.9 

51.23     .97 

48.7    1.0 

o.oo     Ji5 

10.8     1.5 

49;30     .61 

38.7     1.1 

11.75     .94 

88.6     1.5 

17.8 

51.52     .30 

49.8    IJi 

3.65    .98 

12.4     1.7 

49.84     .57 

37.9    0.6 

12.01      .97 

84.8    1.6 

87.8 

51.83     .39 

51.1     1.4 

3.94     .30 

14.2     1.8 

60.44     .69 

37.5  -0.9 

12.29     .99 

85.9    1.7 

• 

Jidy   7.8 

52.15     .33 

52.6    1.6 

4.24     .30 

16.0     1.8 

51.08    .64 

37.5  +0.3 

12.59    .30 

87.6     1.8 

17.8 

52.48  +.33 

54.2  +1.7 

4.55  +.31 

17.8  +1.8 

51.73  +.65 

38.1  +0.8 

12.89  +.31 

89.4  +1.8 

27.7 

52.80     .39 

56.0    1.8 

4.85     .30 

19.6     1.7 

52.38    .65 

39.1     1.9 

13.20    .30 

31.8     1.7 

Aug.  6.7 

53.12     .31 

57.8    1.8 

5.15     .99 

21.3     1.6 

52.03     .63 

40.5     1.6 

9 

13.50     .99 

.38.8    1.6 

16.7 

53.41     .96 

59.6    1.8 

5.43    .97 

22.8     1.5 

53.64     .60 

48.3    B.0 

13.78    .98 

34.3    1.5 

86.7 

53.68     .96 

61.4    1.8 

5.70    .95 

24.2    1.3 

54.83     .56 

44.4    9.3 

14.05    M 

35.7    1.4 

Sept.  5.6 

53.93  +.93 

63.2  +1.7 

5.93  +.99 

85.5  +1.1 

54.76  +J1 

46.9  -Hi.6 

14.30  +.93 

36.9  +1.1 

15.6 

54.15    .90 

64.8    1.6 

6.14     .90 

86.5    0.9 

55.85    .45 

49.6    9.9 

14.52     .91 

37.9    0.9 

85.6 

54.34     .17 

66.3    1.5 

6.33    .17 

87.3    0.7 

55.67     .39 

Sl8.5    3.0 

14.72    .18 

38.6    0.6 

Oct.    5.5 

54.49     .14 

67.7    1.8 

6.48     .14 

87.8    OA 

56.08    .39 

55.6    3.1 

14.88    .15 

39.1     0.4 

15.5 

54.62    .11 

68.9    1.1 

6.60    .11 

88.8    0.8 

66.30    .94 

58.8    3.9 

15.02    .19 

39.4  +0.9 

85.5 

54.71  +.08 

70.0  +1.0 

6.69  +.06 

88.4  +0.1 

66.51  +.16 

62.0  +8.9 

15.13  +.00 

39.6    0.0 

Nov.  4.5 

54.77     .04 

70.9    0.8 

6.75     .05 

88.4  -0.1 

56.63  +.08 

65.1     8.1 

15.20    .06 

39.5  -0.1 

14.4 

54.80  +.01 

71.6    0.6 

6.78  +.09 

88.8    0.9 

56.67     .00 

68.2    3.0 

15.25  +.08 

39.3     0.8 

24.4 

54.79  -.09 

72.2    0.5 

6.79  -.01 

87.9    0.3 

56.68  -.09 

71.0    9.7 

15.87     .00 

39.0    0.4 

Dec.    4.4 

54.76     .05 

72.5    0.8 

6.76    .04 

87.6    0.4 

66.49     .17 

73.7    9.4 

15.86  -.09 

38.5    9.4 

14.4 

54.70  -.07 

72.7  40.1 

6.71  -.06 

87.1  -0.5 

56.28  -.95 

75.9  -Hi.l 

15.88  -.06 

38.1  -0.5 

84.3 

54.62    .10 

72.7  -0.1 

6.63     .09 

86.5    0.5 

55.99    .38 

77.8    1.6 

15.15    .08 

37.5    0.5 

34.3 

64.51  -.19 

78.5  -0.3 

6.54  -.11 

86.0  -0.5 

55.63  -.39 

79.8+1.1 

15.06  -.11 

37.0  -0.6 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

■ 

/Ceti. 

aCeti. 

48Cepbei(H.) 

C  Arietis. 

Meaa 
Solsr 
Date. 

Bight 
Aaoension. 

Deolination 
Kwtk. 

Bight 
Asoention. 

Declination 
Kortk. 

Bight 
Aioension. 

Deolination 
North. 

Bight 
A8cen8ion. 

Declination 
North. 

h     m 

2  37 

• 

O          / 

+  2  45 

h      ID 

2  56 

+  3  38 

h     m 

3     6 

+11    19 

b      m 

3     8 

+20  37 

Jan.    0.3 

• 

99.73  -.00 

39.9  H).8 

8 

95.48  -.08 

50.7  -0.7 

8 

11.19  -.00 

95.8  49.9 

8 

97.97  -.08 

39.5  -0.1 

10.3 

99.63    .11 

38.5    0.7 

95.39     .11 

50.0    0.7 

10.45     .73 

97.7     1.7 

97.87     .11 

39.4     0.9 

90.3 

99.50     .13 

37.9    0.6 

95.97    .13 

49.3     0.6 

9.67     .89 

99.1     1.1 

97.75     .13 

39.2    0.3 

30.3 

99.36     .14 

37.3    0.6 

95.13     .14 

48.8     0.5 

8.80     .80 

99.9  +0.6 

97.61     .16 

38.9     0.4 

Feb.  9.2 

99.91     .15 

36.8    0.4 

94.98     .16 

48.3     0.4 

7.89     .09 

30.1  -0.1 

97.44     .17 

38.4     0.5 

19.9 

99.06  -.15 

36.5  -0.3 

94.89  -.16 

47.9  H).3 

6.97  -.91 

99.7  -0.7 

97.97  -.17 

37.9  -0.5 

99.9 

98.99    .14 

36.9  -0.1 

94.67     .15 

47.7  -0.9 

6.07     .86 

98.8    \S 

97.10     .17 

37.4     0.6 

Mar.  10.9 

98.78    .19 

36.9    0.0 

94.53    .19 

47.6     0.0 

5.94     .77 

97.3     1.7 

96.94     .16 

36.8     0.6 1 

90.1 

98.67     .00 

36.9  +0.9 

94.40    .11 

47.6  -KJ.l 

4.59     .66 

95.4    9.1 

96.80     .13 

.36.2    0.6 

30.1 

98.60     .06 

36.5    0.4 

94.31     .08 

47.9    0.3 

3.93     .51 

93.9    9.4 

96.69     .00 

35.7     0.5 

Apr.  9.1 

98.55  -.09 

37.0  +0.6 

94.95  -.04 

48.3  +0.6 

3.50  -.34 

90.6  -4.6 

96.69  -.05 

35.2  -0.4 

19.0 

98.55  -l-.OO 

37.7    0.8 

94.93    .00 

48.9    0.7 

3.96  -.16 

17.9    9.8 

26.59  -.01 

34.9     0.3 

99.0 

98.60     .07 

38.6    1.0 

94.96  +.05 

49.7    0.9 

3.90  +.08 

15.1     9.8 

96.61  4.04 

34.7  -0.1 

Maj  9.0 

98.68    .11 

39.7     1.9 

94.33    .09 

50.7     1.1 

3.33     .93 

19.4     9.7 

26.68    .09 

34.7  +0.1 

19.0 

98.89    .16 

41.0     1.4 

94.44     .14 

59.0     1.3 

3.65     .41 

9.8    9.6 

96.80     .14 

34.9     0.3 

98.9 

98.99  +.19 

49.G  +1.6 

94.60  +.16 

53.4  +1.6 

4.14  +.67 

7.4  -9.9 

96.96  +.18 

35.3  +0.6 

Jqm  7.9 

99.90     M 

44.9    1.7 

94.80     .99 

55.0     1.6 

4.80     .79 

5.3     1.9 

97.16     .99 

36.0     0.7 

17.9 

99.45     .90 

45.9    1.8 

95.03     .95 

56.6    1.7 

5.59     .86 

3.6     1.6 

97.41     .96 

36.8     0.9 

97.9 

99.79    .98 

47.7     1.8 

95.30     .97 

58.4     1.8 

6.50     .96 

9.4     1.1 

97.68     .98 

37.8     1.1 

July  7.8 

30.01     .99 

49.6    1.8 

95.58    .99 

60.9     1.8 

7.51    1.04 

1.5    0.6 

97.97     .30 

39.0     1.9 

17.8 

30.31  +.90 

51.4  +1.8 

95.87  +.30 

69.0  +1.7 

8.58+1.09 

1.9  -0.1 

98.98  +.31 

40.3  +1.3 

97.8 

30.61     .30 

53.9    1.7 

96.17     .30 

63.6    1.6 

9.69  1.19 

1.3  40.3 

98.60     .89 

41.6     1.4 

Aug.  6.7 

30.91     .99 

54.8    1.6 

96.47    .30 

65.9    1.6 

10.89  1.19 

1.8    0.8 

98.99     .91 

43.1     1.4 

16.7 

31.90     .96 

55.9    1.9 

96.76    .90 

66.7    1.3 

11.94  1.11 

9.9     1.9 

99.93    .31 

44.5     1.4 

96.7 

31.47     .90 

57.4     1.1 

97.04     .97 

67.9    1.1 

13.03  1.07 

4.3     1.7 

99.53     .90 

45.9     1.4 

Sept.  5.7 

31.79 +.94 

58.4  +0.8 

97.31  +.95 

68.9  +0.0 

14.08+1.01 

6.9+9.1 

99.89  +.97 

47.2  41.3 

15.6 

31.95     .99 

59.1     0.6 

97.55     .93 

69.6    0.6 

15.06     .03 

8.5    9.4 

30.08     .95 

48.5     \S 

96.6 

39.15     .19 

59.6     0.3 

9 

97.77     .91 

70.1     0.4 

15.95     .84 

11.1     9.7 

30.:)2     .93 

49.6    1.1 

Oct.    5.6 

39.33     .16 

59.8  +0.1 

97,96     .18 

70.3  +0.1 

16.74     .78 

14.0     3.0 

30.54     .90 

50.6     1.0 

15.6 

39.48    .13 

59.8  -0.1 

98.13     .16 

70.3  -0.1 

17.41      .61 

17.1     3.9 

30.73     .18 

51.5    0.8 

95.5 

39.60  +.10 

59.6  -0.3 

98.96  +.19 

70.1  -0.3 

17.96  +.47 

90.3  +3.3 

30.90  +.15 

59.3  fO.7 

Nor.  4.6 

39.69    .07 

59.9    0.6 

98.37     .10 

69.7    0.5 

18.35    .39 

93.7     3.4 

31.03     .19 

59.9    0.6 

14.5 

39.75    .OB 

58.6    0.6 

98.45     .06 

69.9    0.6 

18.59  +.16 

97. 1     3.4 

31.13     .00 

.53.4     0.4 

94.4 

39.78 +.09 

58.0    0.7 

98.50  +.03 

68.6    0.7 

18.67  -.01 

30.4     3.3 

31.20     .06 

53.8     0.3 

Dee.    4.4 

39.78  -.01 

57.3    0.7 

98.59    .00 

67.9    0.7 

18.57     .18 

.33.6     3.1 

31.23  +.09 

.54.1     0.9 

14.4 

39.75  -.04 

56.5  -0.7 

98.51  -.03 

67.1  -0.7 

18.31  -.34 

:)6.6  +9.8 

31.23 -.09 

54.9  40.1 

94.4 

:«.69     .07 

55.8    0.7 

98.46     .06 

66.4     0.7 

17.88     .50 

39.9    9.4 

31.90     .05 

54.3     0.0 

34.3 

32.61  -.00 

55.1  -0.7 

98.39  -.09 

65.7  -0.7 

17.30  -.66 

41.4  49.0 

31.13 -.08 

54.3  -0.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

a  Persei. 

e  Eridani. 

6  Persei. 

tl  Taari. 

Heftn 
Solar 
Date. 

• 

Right 
Ascension. 

Deolination 
North. 

Right 
Asoension. 

Deolination 
South. 

Bight 
Ascension. 

Declination 
North. 

Sight 
Asoension. 

Deolination 
North, 

h     m 

3  16 

+49  27 

h     m 

3  27 

0           1 

-  9  50 

b      m 

3  34 

+47  25 

h     m 

3  40 

+  23  45 

Jan.    0.4 

80.35  -.13 

44.8  +1.9 

8 

39.37  -.06 

88.1  -1.3 

57.77  -.10 

44.0  +1.9 

a 
49.87  -.05 

85.0  40.1 

10.3 

80.19     .18 

45.8     0.8 

39.88     .10 

89.8     1.1 

57.64     .15 

45.1     0.0 

49.80     .09 

85.1     0.0 

80.3 

19.99     .98 

46.5    0.5 

39.16     .13 

30.8    0.0 

57.47     tl9 

45.8     0.6 

49.69     .13 

85.1  -0.1 

30.3 

19.76     .95 

46.8  40.1 

39.08     .14 

30.9    0.6 

57.85     .93 

46.3  40.3 

49.55     .15 

84.9     0.9 

Feb.    9.3 

19.50     .97 

46.8  -0.3 

38.86     .15 

31.4     0.4 

57.01     .95 

46.4  -0.1 

49.39     .17 

84.7     0.3 

1 

19.8 

19.83  -.97 

46.3  -0.6 

38.69  -.17 

31.7  -0.1 

56.75  -.96 

46.1  -0.4 

49.81  -.18 

84.4  -0.4 

89.8 

18.96     .96 

45.5    1.0 

38.58     .17 

31.7+0.1 

56.49     .96 

45.5     0.8 

49.08     .18 

83.9    0.5 

Mar.  10.8 

18.70     .94 

44.4     1.3 

38.35     .16 

31.4     0.4 

56.84     .94 

44.6     1.0 

48.85     .17 

83.4     0.5 

80.1 

18.48     .90 

43.0     1.5 

38.80     .14 

30.9     0.6 

56.01     .91 

43.4     1.3 

48.68     .15 

88.9     0.6 

30.1 

18.30  -.15 

41.4     1.6 

38.08     .11 

30.1     0.9 

55.88     .16 

48.0     1.5 

48.55     .19 

88.3     0.5 

Apr.   9.1 

18.18  -.09 

39.7  -1.7 

37.98  -.06 

89.1  +1.9 

55.68  -.11 

40.5  -1.6 

48.44  -.08 

81.8  -0.6 

19.1 

18.11  -.03 

37.9     1.7 

37.93  -.08 

87.8     1.4 

55.60  -.05 

.38.9     1.6 

48.39  -.08 

81.3    0.4 

89.0 

18.18  •I-.04 

36.8     1.7 

37.91  +.01 

86.3     1.6 

55.58  +.09 

37.3     1.6 

48.37  4.01 

80.9    0.3 

May    9.0 

18.19     .11 

34.6    )l.5 

37.95     .05 

84.6     1.8 

55.63     .08 

35.7     1.5 

48.4 1     .06 

80.7  -o.l 

19.0 

18.33     .17 

33.1     1.3 

38.08     .10 

88.7    9.0 

55.74     .14 

34.3     1.3 

48.50     .11 

80.7    0.0 

89.0 

18.53  +.93 

31.9-1.1 

38.15  +.14 

80.6  49.1 

55.91  4.91 

33.8  -1.1 

48.63  4.16 

80.8  40.9  j 

Juue  7.9 

18.80     .99 

31.0    0.8 

38.31     .18 

18.4     9.9 

56.15     .96 

38.8    0.8 

48.81     .90 

81.1     0.4 

17.9 

19.11     .34 

30.3    OJi 

38.51     .99 

16.8     9.9 

56.44     .31 

31.5     0.5 

49.03     .94 

81.6     0.6 

87.9 

19.47     .37 

30.0  -0.9 

38.74     .95 

14.0     9.9 

56.77     .35 

31.1  -0.9 

49.89     .97 

88.3    0.8 

July   7.8 

19.86     .40 

30.0  +0.9 

39.00     .97 

11.8     9.1 

57.14     .38 

31.0  40.1 

49.57     .99 

83.8    0.9 

17.8 

80.87  +.19 

30.3  40.5 

39.88  +.98 

9.8  +1.9 

57.53  4.40 

31.8  40.3 

49.88  4.31 

84.8  +1.0 

87.8 

80.70     .43 

30.9     0.8 

39.57     .99 

7.9     1.7 

57.94     .41 

31.7     0.6 

50.19     .39 

85.3     1.9 

Aug.  6.8 

81.13     .43 

31.9    1.1 

39.87     .99 

6.3     1.5 

58.35     .49 

38.5     0.0 

50.51     .39 

86.4     1.9 

16.7 

81.56     .49 

33.1     1.4 

40.16     .99 

4.9     1.9 

58.77     .41 

33.5     1.1 

50.83     .89 

87.7     1.9 ! 

86.7 

81.98     .41 

34.6    1.6 

40.44     .98 

3.9     0.0 

59.18     .40 

34.8     1.3 

51.15     .31 

88.9     1.9' 

Sept.  5.7 

88.37  +.38 

36.3  +1.8 

40.71  +JU 

3.8  40.5 

59.57  4.88 

36.8  +1.6 

51.45 +.30 

30.1  +1.9 

15.7 

88.74     .30 

88.1     1.0 

40.97     .95 

8.9  +0.1 

59.94     .86 

37.8     1.7 

51.74     .98 

31.8     1.1 

85.6 

83.09     .33 

40.1     9.1 

41.81     .93 

3.0  -0.9 

60.30     .34 

39.6     1.8 

58.01     M 

38.3     1.0 

Oct.    5.6 

83.40     .99 

48.8    9.1 

41.48     .90 

3.4     0.6 

60.68     .31 

41.5     1.0 

58.86     .94 

33.3     0.9 

16.6 

83.67     .95 

44.4     9.9 

41.61     .17 

4.1     0.9 

60.91     .97 

43.4     9.0 

58.49     .91 

34.8     0.8 

85.5 

83.90  -f  .91 

46.6  +9.9 

41.77  +.16 

•  5.1  -1.1 

61.16  4.93 

45.4  49.0 

58.69  +.19 

35.0  40.7 

Nov.   4.6 

84.09     .17 

48.8     9.9 

41.90     .19 

6.3     1.8 

61.37     .19 

47.5     9.0 

58.86    .16 

35.6     0.6 

14.5 

84.84     .19 

51.0    9.1 

48.00     .09 

7.7     1.4 

61.54     .14 

49.4     9.0 

53.00     .19 

36.8    0.6 

84.5 

84.33    .07 

53.1     9.0 

48.07     .06 

9.1      1.5 

61.66     .00 

51.4     1.9 

53.11     .09 

36.8    0.5 

Deo.   4.4 

34.37  +.01 

55.1     1.0 

48.11  +.09 

10.6     1.6 

61.78 +.04 

53.8     1.8 

53.18     .06 

:^.9    0.4 

1 

14.4 

84.36  -.04 

56.8  +1.7 

48.11  -.09 

18.1  -1.4 

61.74  -.01 

54.9  +1.6 

53.81  +.01 

1 
37.5  40.3 

i 

84.4 

84.88    .09 

58.4     1.4 

48.08     .05 

13.5     1.3 

61.70     .06 

56.4     1.4 

53.80  -.03 

37.8    0.9 

34.4 

1          

84.16 -.14 

59.6  +1.1 

48.01  -.06 

14.7  -1.1 

61.61  -.19 

57.7  41.9 

53.15  -.06 

38.0  40.1 , 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPersei. 

y  Eridani. 

y  Tauri. 

e  Tauri. 

Mean 
Solar 
Date. 

Deolinatlon 
South. 

Bight 
Aaoenaion. 

Declini^tion 
North. 

+  3f  32' 

Kight 
Asoension. 

Right 
Ascension. 

Deolinatlon 
North, 

Right 
Asoension. 

Declination 
Norih. 

li     m 

3  47 

h      m 

3  52 

o          / 

-13  49 

ll         lU 

4  13 

+  15  21 

h      ni 

4  22 

+ 18  55 

Jan.    0.4 

5.91  -.06 

58.1  +0.5 

48.56  -.06 

52.V  -1.5 

s 
25.53  -.09 

16.8-0.9 

s 
4.96  -.01 

46.5  -0.1 

10.4 

5.83     .10 

58.5     0.4 

48.40     .09 

54.1     1.3 

25.48     .06 

16.5    0.3 

4.93     .06 

46.4     0.1 

20.3 

5.71      .13 

58.8  +0.9 

48.38     .19 

55.3     1.0 

25.40     .10 

16.3     0.3 

4.85     .10 

46.3     0.1 

30.3 

5.56     .16 

58.9     0.0 

48.24     .15 

56.2     0.8 

25.28     .13 

16.0     0.3 

4.73     .13 

46.2     0.9 

Feb.    9.3 

.5.38     .19 

58.8  -0.9 

48.08     .17 

56.8    0.5 

25.13     .16 

15.7     0.3 

4.58     .16 

46.0     0.9 

19.3 

5.19  -.30 

58.6  -0.4 

47.90  -.18 

57.1  -0.9 

24.97  -.17 

15.5  -0.3 

4.42  -.17 

45.8  -0.9 

29.2 

4.99     .20 

58. 1     0.5 

47.72     .18 

57.2  +0.1 

24.79     .18 

15.2     0.3 

4.24     .18 

45.6     0.9 

Mar.  10.2 

4.79     .19 

57.5     0.7 

47.54     .17 

56.9     0.4 

24.61     .17 

15.0     0.9 

4.05     .18 

45.3     0.3 

20.2 

4.61     .17 

56.8     0.8 

47.38     .16 

56.4     0.7 

24.44     .16 

14.8    0.9 

3.88     .16 

45. 1     0.3 

'          30.1 

4.46     .13 

56.0     0.8 

47.23     .14 

55.5     1.0 

24.29     .13 

14.6     0.1 

3.72     .14 

44.8    0.9 

Apr.   9.1 

4.34  -.09 

55.1  -0.8 

47.12  -.10 

54.4  +1.3 

24.17  -.10 

14.5  -0.1 

3.59  -.11 

44.6  -0.9 

19.1 

4.27  -.05 

54.3     0.8 

47.04     .06 

53.0     1.5 

24.09     .06 

14.5  +0.1 

3.50     .07 

44.4  -0.1 

29.1 

4.25  +.01 

53.5     0.7 

47.00  -.09 

51.4     1.7 

24.05  -.09 

14.6     0.9 

3.45  -.03 

44.3     0.0 

May    9.0 

4.29     .06 

52.9     0.6 

47.01  +.03 

49.5     1.9 

24.05  +.03 

14.8     0.3 

3.45  +.09 

44.4  +0.1 

19.0 

4.37     .11 

52.3     0.4 

47.06     .08 

47.5     9.1 

24.10     .07 

15.2    0.6 

3.50     .07 

44.5     0.2 

29.0 

4.51  +.16 

52.0  -0.3 

47.16 +.19 

45.3  +9.9 

24.20  +.19 

15.7  +0.6 

3.59  +.11 

44.9  +0.4 

June  8.0 

4.69     .91 

51.8     0.0 

47.30     .16 

43.0     9.3 

24.34     .16 

16.4     0.8 

3.73     .16 

45.3     0.5 

17.9 

4.92     .95 

51.9  +0.9 

47.48     .90 

40.6     9.4 

24.53     .90 

17.3     0.0 

3.90     .90 

45.9     0.7 

27.9 

5.19     .98 

52.2     0.4 

47.70     .93 

38.3     9.3 

24.75     .93 

18.2     1.0 

4.12     .93 

46.6     0.8 

July   7.9 

5.49     .31 

52.6     0.8 

47.94     .96 

36.0     9.9 

25.00     .96 

19.3     1.1 

4.37     .96 

47.5     0.9 

17.8 

5.80  +.33 

53.3  +0.8 

48.20  +.97 

33.8  +9.1 

25.27  +.98 

20.4  +1.9 

4.64  +.98 

48.4  +1.0 

'     27.8 

6.14     .34 

54.1     0.9 

48.49     .99 

31.9     1.8 

25.56     .90 

21.6     1.9 

4.93     .30 

49.4     1.0 

Aug   6.8 

6.48     .34 

55. 1      1 .0 

48.78     .99 

30.1     1.5 

25.86     .30 

22.7     I.l 

5.23     .30 

50.5     1.0 

16.8 

6.82     .34 

56.2     1.1 

49.08     .99 

28.8     1.9 

26.16     .30 

2:^.9     1.1 

5.54     .31 

51.5     1.0 

26.7 

7.16     .33 

57.4     1.9 

49.37     .99 

27.7     0.8 

26.46     .30 

24.9     1.0 

5.85     .31 

52.4     0.9 

Sept.  5.7 

7.49  +.39 

58.6  +1.3 

49.65  +.98 

27.1  +0.5 

26.76  +.99 

25.8  +0.0 

6.16  +.30 

53.3  +0.8 

15.7 

7.80     .30 

59.9     1.3 

49.92     .96 

26.8  +0.1 

27.05     .98 

26.6    0.7 

6.45     .99 

54.1     0.7 

25.7 

8.09     .98 

61.1      1.9 

50.18     .94 

27.0  -0.3 

27.32     .97 

27.3     0.6 

6.74     .98 

54.8     0.6 

Oct.    5.6 

8.36     .36 

62.3     1.9 

50.41     .92 

27.5     0.7 

27.58     .95 

27.8    0.4 

7.01     .96 

55.4     0.5 

15.6 

8.61     .S3 

63.5     1.9 

50.62     .20 

28.4     1.0 

27.82     .93 

28. 1     0.3 

7.26     .94 

55.9     0.4 

25.6 

8.8;J  +.90 

64.7  +1.1 

50.81  +.17 

29.6  -1.3 

28.04  +.90 

28.4  +0.9 

7.49  +.92 

56.2  +0.3 

Nov.   4.5 

9.02     .17 

65.8     1.1 

50.97     .14 

31.1     1.5 

28.24     .18 

28.4     0.0 

7.69     .19 

.56.4     0.9 

14.5 

9.18     .14 

66.9     1.0 

51.09     .11 

32.7     1.7 

28.40     .15 

28.4  -0.1 

7.87     .16 

56.6     0.1 

24.5 

9.30     .10 

67.8     0.9 

51.18     .07 

34.4     1.8 

28.53     .19 

m 

28.3     0.9 

8.02     .13 

56.7  +0.1 

Dec.    4.5 

9.38     .06 

68.8     0.0 

51.24  +.04 

36.2     1.8 

28.63     .08 

28.2     0.9 

8.13     .09 

56.7     0.0 

14.4 

9.42  +.09 

69.6  +0.8 

51.26     .00 

38.0  -1.7 

28.70  +.04 

28.0  -0.9 

8.20  +.05 

56.8     0.0 

24.4 

9.41  -.03 

70.3     0.6 

.51.25  -.03 

39.6     1.6 

28.72     .00 

27.8     0.9 

8.23  +.01 

56.7     0.0 

34.4 

9.36  -.07 

70.9  +0.5 

61.20  -.07 

41.1  -1.4 

28.70  -.04 

27.6  -0.9 

8.22  -.03 

56.7    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

a  Tauri. 
(Aldebaran.) 

a  Camelopardalis. 

i  Aai 

Rijtht 
AsoenHion. 

rigae. 

11  Oi 

lonis. 

Declination 
South. 

Bight 
Asc^naioii. 

DecUnation 
North. 

Right 
AHOcnsion. 

1 

Declinatiou 
North. 

Declination 
North. 

Right 
Ascenaion. 

h      m 

4  29 

+  16  16 

h      m 

4  42 

+  66      8 

h 

4 

49 

h      Di 
4   58 

+ 15    14 

+32  59 

Jan.    0.4 

8 

30.02  -.01 

53.6  -0.3 

8 

56.75  -.08 

63.9  +9.4 

8 

42.56 

.00 

I2.'2  +0.7 

8 

10.58  +.01 

43.2  -0.3 

10.4 

29.99     .05 

53.4     0.3 

56.62     .18 

66.2     9.9 

42.54 

-.04 

12.9     0.6 

10.57  -.Ob 

43.0     0.3 

80.4 

29.91     .09 

53.2     0.3 

56.39     .37 

68.2     1.8 

42.47 

.09 

13.5     0.5 

10.51       .07 

42.7     0.3 1 

30.3 

29.80     .13 

53.0    0.3 

56.07     .35 

69.9     1.4 

42.35 

.14 

14.0     0.4 

10.42     .11 

42.5     0.3 

Feb.    9.3 

29.66     .15 

52.8     0.3 

.')5.68     .41 

71.1     1.0 

42.20 

.17 

14.3     0.3 

10.29     .14 

42.4     0.3 

19.3 

29.50  -.17 

52.6  -0.3 

55.24  -.46 

71.8  +0.5 

42.01 

-.19 

14.5  +0.1 

10.14  -.17 

42.2  -0.9 

2i).8 

29.32     .18 

52.4     0.3 

54.77     .48 

72.1     0.0 

41.81 

.31 

14.5  -0.1 

9.96     .18 

42.0     0.1 

Mar.  10.2 

29.14     .18 

52.1     0.3 

54.28     .47 

7 1 .9  -0.5 

41.60 

.91 

14.3     0.3 

9.78     .18 

41.9    0.1 

20.2 

28.96     .17 

51.9    0.3 

53.82     .45 

71.2    0.9 

41.39 

.30 

14.0    0.4 

9.60     .18 

41.8  -0.1 

30.2 

28.81     .14 

51.8    0.1 

53.39     .40 

70.1     1.3 

41.20 

.18 

13.5    0.5 

9.43     .16 

4 1 .8     0.0 

Apr.    9.1 

28.68  -.la 

51.6  -0.1 

53.02  -.33 

68.5  -1.7 

41.03 

-.15 

12.9  -0  6 

9.28  -.13 

41.8    0.0 

19.1 

28.58     .08 

51.6  -0.1 

52.73     .35 

66.7     1.9 

40.90 

.10 

12.2    0.7 

9.16     .10 

41.8  +0.1, 

29.1 

28.52  -.03 

51.7     0.0 

52.52     .15 

64.7     3.1 

40.82 

.06 

11.5     0.7 

9.09     .06 

41.9    0.3 

May    9.1 

28.51  +.01 

51.8  +0.1 

52.42  -.05 

62.5    3.3 

40.79 

-.01 

10.8    0.7 

9.05  -.01 

42.1     0.3 

19.0 

28.55     .06 

52.1     0.3 

52.42  +.05 

60.2    9.3 

40.81 

+.05 

10.1      0.6 

9.06  +.03 

42.5    0.4 

29.0 

28.63  +.11 

52.6  +0.4 

52.52  +.15 

57.9  -3.3 

40.88 

+.10 

9.6  -0.5 

9.12  +.08 

r 

42.9  +0.5 

Juuu  8.0 

28.76     .15 

53.2    0.5 

52.72     .35 

5J>.8    3.1 

41.01 

.15 

9. 1      0.4 

9.22     .13 

43.5    0.6 

17.9 

28.93     .19 

53.9    0.7 

53.02     J4 

53.8     1.9 

41.18 

.19 

8.8     0.3 

9.36     .16 

44.2     0.7 

27.9 

29.14     .S9 

54.7    0.8 

53.4 1     .43 

52.0     1.7 

41.40 

.33 

8.6  -0.1 

9.54     .90 

45.0     0.8 

July    7.9 

29.38     .35 

55.7    0.9 

53.87     .50 

50.5     1.4 

41.65 

.37 

8.6  +0.1 

9.76     .93 

45.8     0.9 

17.9 

29.04  +.37 

56.7  +1.0 

54.40  +.55 

49.2-1.1 

41.93  +.30 

8.7  +0.9 

10.00  +.35 

1 
46.8  +0.9 

27.8 

29.92     .39 

57.7     1.0 

54.98     .60 

48.3     0.7 

42.24 

.33 

9.0     0.3 

10.26     .97 

47.7     0.9' 

Aug.  6.8 

30.22     .30 

58.8     1.0 

55.59     .63 

47.8  -0.4 

42.56 

.33 

9.4     0.5 

10.55     .39 

48.6    0.9 

16.8 

30.52     .30 

59.8     1.0 

56.24     .65 

47.6     0.0 

42.90 

.34 

9.9     0.6 

10.84     .99 

49.5     0.8 

26.8 

30.83     .30 

60.7     0.9 

56.90     .66 

47.8  +0.3 

43.24 

.34 

10.5     0.6 

11.14     .30 

50.3     0.7 

St^pt.  5J 

31.13  +.30 

61.6  +0.8 

57.57  +.66 

48.3  +0.7 

43.59 

+.34 

11.2  +0.7 

11.44  +.30 

50.9  +0.6 

15.7 

31.42     .39 

62.3    0.7 

58.23     .65 

49.1     1.0 

43.93 

.34 

11.9     0.7 

11.73     .30 

51.6     0.5 

25.7 

31.70     .38 

62.9    0.5 

58.87     .63 

50.3     1.4 

44.26 

.33 

12.6    0.8 

12.03     .39 

52.0     0.3 

Oct.    5.6 

31.97     .36 

63.3    0.4 

59.49     .60 

51.9     1.7 

44.58 

.31 

13.4     0.8 

12.31      .97 

52.3     0.9 

15.6 

32.22     .94 

63.6    0.3 

60.07     .56 

53.7     1.9 

44.88 

.39 

14.2    0.8 

12.58     .96 

52.4  +0.1 

25.6 

32.46  +.33 

63.8  +0.1 

60.60  +..'>0 

55  7  +3.3 

45.16 

+.37 

15.0  +0.8 

12.83  +.34 

52.4  -0.1 

Nov.   4.6 

32.67     .30 

03.9     0.0 

61.08     .44 

58.0     8.4 

45.42 

.35 

1.5.8     0.8 

13.06     .33 

52.3     0.3 

14.5 

32.85     .17 

63.8  -0.1 

61.48     .37 

60.5     3.6 

45.()5 

.33 

16.6     0.8 

13.27     .19 

52. 1     0.9 

24.5 

33.00     .13 

63.7     0.1 

61.81      .98 

63.1     3.6 

45.85 

.18 

17.4     0.8 

13.45     .16 

51.8     0.3 

Deo.    4.5 

33.12     .10 

63.6     0.3 

62.04     .19 

65.8     -2.7 

46.00 

.13 

18.3     0.8 

13.59     .13 

5 1 .5     0.3 

14.5 

33.20  +.06 

63.4  -0.3 

62.18  +.09 

6H.5  +9.7 

46.12 

+.09 

19.1   +0.8 

13.70  +.09 

51.2  -0.3 

24.4 

33.23  +.03 

63.2     0.3 

62.22  -.03 

71.1      3.5 

46.1b 

+.04 

19.9     0.8 

13.77  +.04 

51.0    0.3 

34.4 

33.23  -.03 

63.1  -0.9 

62.16 -.19 

73.6  +9.3 

46.19 

-.01 

20.7  +0.7 

13.79     .00 

50.7  -0.3 
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Mean 
Solar 
Date. 


Jail.  0.4 
10.4 

30.4 
Feb.    9.3 

19.3 
29.3 
Mar.  10.2 
20.2 
30.2 

Apr.  9.2 
19.1 
29.1 

May  9.1 
19.1 

!  29.0 

I  June   b.O 

Ib.O 

27.9 

July    7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

8ept.  5.8 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.   4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.5 
34.4 


• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

• 

AT  WASHINGTON. 

a  Au 
{Cap 

rigie. 
ella.) 

Declination 
North. 

j9  Ononis. 
{RigeL) 

Kight         Declination 
Aacensiou.         South. 

li      m              o       / 

5     9     -  8  19 

,3  Tauri. 

Groombridge  966. 

Uij^ht 
Ascensiou. 

Kight 
Ascension. 

Declination 
North. 

Kight 
Asoension. 

Declination 
North, 

)i      m 

5     8 

+45  52 

ll         lU 

5  19 

+28  30 

Ii      m 

5  24 

+74  57 

25.74  +.02 

55.6  +1.5 

s 
9.85  +.01 

64.4  -1.6 

13.26  +.04 

37.3  +0.5 

s 
48.77  -.03 

62.0  +9.9  1 

25.72  -.04 

57.0     1.4 

9.83  -.03 

65.9     1.4 

13.27  -.01 

37.8     0.5 

48.66     .19 

64.9     9.7' 

25.t;5     .10 

58.3     1.9 

9.78     .08 1 

67.2     1.2 

13.23     .06 

38.3     0.4 

48.39     .34 

67.5     9.51 

1 

25.52     .16 

59.4     1.0 

9.68     .11 

68.3     1.0 

13.15     .11 

38.7     0.4 

47.97     .49 

69.8    9.1 

25.34     .90 

60.3     0.7 

9.55     .14 

69.2     0.7 

13.02     .15 

39.0     0.3 

47.42     .60 

71.7     1.7 

25.12  -.33 

60.8  +0.4 

9.39  -.17 

69.8  -0.6 

12.85  -.18 

39.3  +0.9 

46.76  -.69 

73.1  +1.9 

24.87     .Si6 

61.2+0.2 

9.22     .18 

70.2  -0.9 

12.67     .19 

39.4  +0.1 

46.03     .75 

74.0     0.6 

24.60     .36 

61.1  -0.9 

9.03     .19 

70.3     0.0 

12.46     .20 

39.4  -0.1 

45.26     .77 

74.4  +0.1 

24.34     .35 

60.8     0.4 

8.84     .18 

70.1  +0.3 

12.26     .20 

39.2    0.9 

44.49     .76 

74.2-0.4' 

24.10     .33 

60.2     0.7 

8.67     .17 

69.7     0.5 

12.07     .18 

39.0     0.3 

43.75     .71 

73.5    0.9 

23.88  -.20 

59.4  -0.9 

8.51  -.14 

69.1  +0.8 

11.90  -.16 

38.7  -0.3 

43.07  -.63 

72.3-1.41 

23.71     .15 

58.4     l.l 

8.38     .11 

68.2     1.0 

11.76     .19 

38.3    0.4 

42.49     .59 

70.7     1.8  i 

23.58     .10 

57.2     1.2 

8.29     .07 

67.0     1.9 

1 1 .66     .08 

37.9    0.4 

42.03     .40 

♦58.7     3.1  i 

23.52  -.04 

55.9     1 .3 

8.23  -.03 

65.7     1.4 

1 1 .60  -.03 

37.4     0.4 

4 1 .70     .95 

66.5     9.4 

23.51  +.02 

54.6     1.3 

8.22  +.01 

64.2     1.6 

• 

1 1 .59  +.02 

37.0     0.4 

41.52  -.10 

64.0     9.5 

23.56  +.09 

53.3  -1.3 

8.25  +.05  ( 

62.5  +1.8 

1 1 .63  +.06 

36.7  -0.3 

41.49  +.05 

61.4  -9.6 

23.68     .14 

52.0     1.9 

8.32     .09 ' 

60.6     1.9 

11.72     .11 

36.4     0.9 

41.63     .91 

58.8     9.6 

23.85     .20 

50.9     1.1 

8.44     .13 

58.6    9.0 

11.86     .16 

36.3  -0.1 

41.91     .35 

56.3    9.5 

24.08     .85 

49.9     0.9 

8.59     .17 

56.6    9.0 

12.04     .90 

36.2     0.0 

42.33     .49 

53.9    9.3 

24.35     .30 

49.1     0.7 

8.77     .20 

54.7     2.0 

12.25     .93 

36.3  +0.1 

42.89     .61 

51.7     9.1 

1 

24.67  +.33 

48.5  -0.5 

8.99  +.23 

52.7  +1.9 

12.50  +.96 

36.4  +0.9 

43.56  +.79 

49.7  -1.8 

25.02     .36 

48.0     0.3 

9.23     .96 

50.9     1.7 

12.76     .29 

36.7     0.3 

44.33     .89 

48.1     1.5; 

25.39     .38 

47.8  -0.1 

9.49      27 

49.2     1 .5 

13.08     .30 

37.0     0.3 

45.19     .89 

46.7     1.9 

25.78     .39 

47.8  +0.1 

9.76     .98 

47.8     1.3 

13.39     .32 

37.3     0.4 

46.12     .96 

45.8     0.8 , 

26.18     .40 

47.9     0.2 

10.04     .28 

1 

46.7     l.O 

13.71     .33 

37.8    0.4 

47.10     .99 

45.2  -0.4 : 

1 

26.58  +.41 

48.3  +0.4 

1 
10.33  +.28 

45.9  +0.6 

14.04  +.33 

38.2  +0.4 

48.10   1.03 

45.0     0.0! 

26.99     .40 

48.8     0.6 

10.61      .28 

45.4  +0.3 

14.37     .33 

38.6     0.4 

49.13   1.03 

45.2  +0.4 

27.39     .40 

49.4     0.8 

10.89      .27 

45.3  -0.1 

14.69    .39 

39.0     0.4 

50.15  1.01 

45.7     0.8 

27.78     .38 

50.3     0.9 

11.16      .26 

45.6     0.5 

15.01     .31 

39.5     0.4 

51.15     .98 

46.7     i.9 

28.16     .36 

51.3     1.0 

1 1 .42     .35 

46.3     0.8 

15.32     .30 

39.9     0.4 

52. 1 1     .93 

48.1      1.6 

28.51  +.34 

52.4  +1.2 

11.66  +.23 

47.2  -l.l 

15.01  +.28 

40.2  +0.4 

53.02  +.87 

49.9  +1.9 

28.84     .31 

5:^.6     1.3 
55.0     1.4 

11.88     .21 

48.5     1.4 

15.89     .97 

40.6     0.4 

53.85     .78 

51.9     3.2 

29.13     .27 

12.08     .18 

50.0     1  5 

;6.I4      .33 

41.0     0.4 

54.58     .67 

54.3    2.5  i 

29.38     .24 

56.4     1.5 

12.25     .15 

51.6     1.7 

16.36     .20 

4 1 .4     0.4 

55.19     .55 

57.0     2.7; 

29.59     .18 

58.0     1.5 

12.39     .19 

53.3     1.7 

16.54     .16 

41.9     0.5 

55.67     .41 

59.8     2.9 ! 

29.74  +.12 

59.5  +1.6 1 

12.49  +.08 

55.0  -1.7 

16.68  +.12 

42.4  +0.5 

56.01  +.25 

62.8  +3.0 

29.83  +.06 

61.1     1.5 
62.6  +1.4 

12.55  +.04 

56.7     1.6 

16.77     .07 

42.8     0.5 

56.18  +.09 

65.8     3.0 

29.86     .00 

12.56     .00 

58.2  -1.5 

16.82  +.03 

43.4  +0.5 

56.18  -.07 

68.7  +9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

d  OrioniB. 

a  Leporis. 

e  Ononis. 

a  Golumbe. 

Mean 
Solar 
Date. 

—    . 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
South, 

Kight 
Ascension. 

Declination 
SmUh, 

Bight 
Ascension. 

Declination 
South, 

h     m 

5  26 

o         / 

-  0  22 

Ii       m 

5  27 

-17  54 

h     m 

5  30 

0 

-    1 

]6 

h     m 

5  35 

O           1 

—34    7 

Jan.    0.4 

8 

17.60  +.03 

66.9  -1.9 

s 
48.10  +.01 

2l'.7  -9.1 

s 
32.34  +.03 

// 
35.9 

-1.3 

s 
36.67     .00 

75  2  -9.9 

10.4 

17.61  -.01 

68.1     1.1 

48.09  -.03 

23.7     1.9 

32..35  -.01 

37.1 

1.1 

36.64  -.06 

77.8    a.5 

20.4 

17.58     .06 

69.1     0.9 

48.04     .07 

25.5     1.6 

32.32     .05 

38.2 

1.0 

36.56     .10 

80.2    9.9 

30.4 

17.50     .10 

70.0    0.8 

47.95     .11 

27.0     1.4 

32.24     .09 

39.1 

0.8 

36.43     .15 

82.2     1.8 

Feb.  9.3 

17.38     .13 

70.6    0.6 

47.81     .16 

28.2    1.1 

32.13     .13 

39.8 

0.6 

36.26     .10 

83.9     1.4 

19.3 

17.24  -.16 

71.1  -0.4 

47.65  -.18 

29.1  -0.7 

31.99 -.16 

40.3 

-0.4 

36.06  -.98 

65.1  -1.0 

29.3 

17.07     .17 

71.5-0.9 

47.46     .19 

29.7  -0.4 

31.82     .17 

40.7 

0.9 

35.8:)     .94 

85.9    0.6 

Mar.  10.3 

16.89     .18 

71.6    0.0 

47.26    .90 

29.9    0.0 

31.64     .16 

40.8 

-0.1 

35.58     .94 

86.2  -0.1 

20.2 

16.71     .18 

71.5  +0.1 

47.06     .90 

29.8  +0.3 

31.46     .18 

40.8  +0.1 

35.34     .94 

86.1  +0.3 

30.2 

16.53     .17 

71.3     0.3 

46.86     .18 

29.3    0.6 

31.28     .17 

40.5 

0.3 

35.10     .93 

85.5    0.8 

Apr.  9.2 

16.37  -.15 

70.9  +0.5 

46.69  -.16 

28.5  +0.9 

31.12  -.16 

40.1 

+0.5 

34.87  -.91 

84.5  +1.9 

19.2 

16.24     .19 

70.3    0.7 

46.53     .14 

27.4     1.9 

30.98     .19 

39.5 

0.7 

34.68     .18 

a3.i    1.6 

29.1 

16.14     .08 

69.5    0.9 

46.4 1      .10 

26.0     1.5 

30.88     .09 

38.7 

0.9 

34.51     .14 

81.3     1.9 

May   9.1 

16.08  -.04 

68.6    1.0 

46.33     .06 

24.4     1.8 

30.81  -.05 

37.7 

1.1 

34.39     .10 

79.2    9.3 

19.1 

16.06     .00 

67.5     1.9 

46.29  -.09 

22.5    9.0 

• 

30.79     .00 

m6 

1.9 

34.31  -.05 

76.8     9.5 

1 

29.0 

16.08  +.04 

66.2  +1.3 

46.29  +.03 

20.4  +4}.9 

30.81  +.04 

35.3 

■H.4 

34.28     .00 

74.1  +9.7  1 

Juue  8.0 

16.14     .09 

64.9     1.4 

46.34     .67 

18.1     9.3 

30.86     .08 

33.9 

1.6 

34.30  +.04 

71.3     9.9 

18.0 

16.25     .13 

63.4     1.5 

46.43     .11 

15.8    9.4 

30.97     .19 

32.3 

1.6 

34.37     .09 

68.3     3.0  • 

28.0 

16.39     .16 

61.8    1.6 

46.56     .15 

13.4     9.4 

31.10     .15 

30.7 

1.6 

34.48     .13 

65.3     3.0 

July   7.9 

16.57     .19 

60  2    1.6 

46.73     .18 

II.O     9.3 

31.28     .19 

29.1 

1.6 

34.63     .17 

62.4     9  9 

17.9 

16.78  +.98 

58.7  +1.5 

46.93  +.91 

8.7  +9.9 

31.48  +.91 

27.5 

+1.5 

34.82  +.91 

59.5  +9.7 

27.9 

17.00     .94 

67.2     1.4 

47.15     .94 

6.5     9.0 

31.71     .94 

26.0 

1.5 

35.05     .94 

56.9    9.5 

Aug.  6.8 

17.25     M 

55.8     1.3 

47.40     .96 

4.6     1.8 

31.95     .95 

24.6 

1.3 

35.31     .97 

54.5     9.9 

16.8 

17.52     .97 

54.6    J.l 

47.67     .97 

2.9     1.5 

32.22     .97 

23.4 

1.1 

35.59     .99 

52.6     1.8 1 

26.8 

17.80     .98 

53.6    0.9 

47.95     .98 

1.6     1.1 

32.49     .98 

22.4 

0.9 

35.89     .30 

.  51.0     1.3. 

Sept.  6.8 

18.08  +.98 

52.9  +6.6 

46.23  +.90 

0.7  +0.7 

32.77  +.98 

21.6  +0.6 

36.20  +.31 

1 
50.0  +0.8 

15.7 

18.36     .98 

52.4  +0.3 

48.52     .99 

0.3  +0.9 

33.05     .98 

21.2  +0.3 

36.52     .39 

49.4  +0.3  1 

25.7 

18.65     .98 

52.3    0.0 

48.81     .98 

0.2  -0.9 

33.34     .96 

21.1 

0.0 

36.83     .31 

49.5  -0.3  1 

Oct.    6.7 

18.92     .97 

52.4  -0.3 

49.09     .S8 

0.7     0.6 

33.62     .97 

21.2  -0.3| 

37.14     .31 

50.0     0.9 

15.7 

19.19     .96 

52.8    0.6 

49.36     .97 

1.5     1.1 

33  89     .96 

21.7 

0.6 

37.44     .99 

5t.2     1.4 

26.6 

19.45  +.95 

53.5  -0.8 

49.62  +.95 

2.8  -1.4 

34.15  +.95 

22.4  -0.9 

37.73  +.97 

52.8  -1.9 , 

Nov.  4.6 

19.69     .93 

54.5     1.0 

49.86     .99 

4.4     1.8 

34.39     .93 

23.4 

1.1 

37.99     .94 

54.9     9.3 1 

14.6 

19.90     .90 

55.6     1.9 

50.07     .90 

6.3    9.0 

34.61      .91 

24.6 

1.9 

;W.2I     .91 

57.4     9.6 , 

24.5 

20.09     .17 

56.8     1.3 

50.25     .17 

8.4     9.9 

34.80     .18 

25.9 

1.3 

38.41     .17 

60.1     9.8 

Deo.   4.5 

20.25     .14 

58.1     1.3 

50.40     .13 

10.6    9.9 

34.96     .14 

27.3 

1.4 

38.56     .13 

63.0     9.9 

14.5 

20.37  +.10 

59.5  -1.3 

50.51  +.09 

12.9  -9.9 

35.09  +.11 

28.7 

• 

-1.4 

38.66  +.08 

65.9  -9.9 

34.5 

20.46     .06 

60.7     1.9 

50.58  +.04 

15.1     9.1 

35.17     .06 

30.0 

1.3 

38.72  +.03 

68.8     9  8 

34.4 

20.50  +.09 

61.9  -1.1 

50.60     .00 

17.1  -1.9 

35.21  +.09 

31.3 

-1.9 

38.72  -.09 

71.5-9.7 

-     "   - 

- 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

'    a  Orionifl. 

V  Orionit. 

22  Cflmelop.  (U.) 

fi  Geminonnn. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

5  49 

+    7   22 

h      m 

6     1 

+  14  46 

)i      ni 

6    6 

-f-69  2l' 

h      m 

6  16 

+22  34 

Jan.    0.5 

7.01  +.09 

59.5  -0.8 

11.21    +.07 

44.3  - 0.4 

.32.09  +.19 

22.6  +9.7 

s 
11.65  +.09 

5.6    0.0 

10.4 

7.05  +.09 

58.7     0.7 

11.26  +.09 

43.9     0.3 

32.15  -.01 

25.3    9.6 

11.72 +.04 

5.6  +0.1 

20.4 

7.04  -.03 

58. 1     0.6 

1 1 .26  -.09 

43.6     0.9 

32.08     .13 

27.8    9.5 

1 1 .73  -.01 

5.8    0.9 

30.4 

6.98     .08 

57.5     0.5 

1 1 .22     .07 

43.4     0.9 

31.88     .95 

30.2    9.9 

1 1 .70     .06 

6.0    0.9 ' 

Feb.    9.4 

6.88     .11 

57. 1     0.4 

11.13     .11 

43.3  -O.I 

31.58     .35 

32.3     1.9 

11.62     .10 

6.3    0.3 

19.3 

6.75  -.15 

.56.8  -0.9 

11.00  -14 

43.3     0.0 

31.18  -.44 

34.1  +1.6 

11.50 -.14 

6.5  +0.9 

29.3 

6.59     .17 

56.6  -0.1 

10.84     .17 

43.3     0.0 

30.70     .50 

35.5     1.1 

11.34     .17 

6.8    0.9 

Mar.  10.3 

6.41     .18 

56.6     0.0 

10.67     .18 

43.3     0.0 

30.17     .54 

36.3     0.8 

11.16     .18 

7.0     0.9 

20.3 

6.23     .18 

56.5  +«.l 

10.48     .18 

43  4  +0.1 

29.62     .55 

36.7  +0.1 

10.97     .19 

7.1     0.1 

30.2 

6.05     .17 

56.7     0.9 

10.30     .18 

43.4     0.1 

29.07     .54 

36.5  -<0.4 

10.78     .19 

7.2  +0.1 

Apr.    9.2 

5.89  -.15 

56.9  -10.3 

10.13  -.18 

43.6  +0.1 

28.55  -.50 

35.9  -0.8 

10.60  -.17 

7.3     0.0 

19.2 

5.75     .13 

57.2     0.4 

9.98     .13 

43.7     0.9 

28.08     .43 

34.8     1.3 

10.44     .15 

7.3    0.0 

29.1 

5.63     .09 

57.7     0.5 

9.86     .10 

43.9     0.9 

27.68     .35 

33.4     1.6 

10.31     .11 

7.3     0.0 

May    9.1 

5.5()     .06 

58.2     0.6 

9.78     .06 

44.2    0.3 

27.37     .96 

31.6     1.9 

10.21     .08 

7.2    0.0 

1 

19. 1 

5.52  -.01 

58.9     0.7 

9.74  -.09 

44.5     0.3 

1 

27.17     .16 

29.5    9.9 

10.15 -.03 

7.2    0.0 

29.1 

5.53  +.03 

59.7  +0.8 

9  74  +.02 

44.9  +0.4 

27.07  -.04 

27.2  -9.3 

10.14  +.01 

7.2     0.0 

June  8.0 

5.58     .07 

60.6     0.9 

9.78     .06 

45.3    0.5 

27.08  +.07 

24.9    9.4 

10.17      .05 

7.2    0.0 

18.0 

5.67     .11 

61.6     J.O 

9.85     .10 

45.9     0.6 

27.21     .18 

22.5    9.4 

10.25     .10 

7.2  +0.1 

28.0 

5.80     .15 

62.7     1.1 

9.99     .15 

46.5     0.6 

27.44     .99 

20.1     9.3 

10.37     .14 

7.3     0.1 

July    8.0 

5.96     .18 

63.8     1.1 

10.15     .18 

47.1     0.7 

27.78     .38 

17.9    9.9 

10.52     .17 

7.4     0.9 

17.9 

6.16 +.91 

64.9  +1.1 

10.34  +.dl 

47.8  +0.7 

28.20  +.47 

15.7  -9.0 

10.71  +.90 

7.6  +0.9 

27.9 

6.38     .93 

66.0     1.0 

10.56     .93 

48.4     0.6 

28.72     .55 

13.8     1.8 

10.93     .93 

7.8     0.9 

Aug.  6.9 

6.62     .95 

67.0     1.0 

10.80     .95 

49.1     0.6 

29.30     .61 

12.1     1.6 

11.17     .96 

8.0     0.9 

16.8 

6.88     .97 

67.9     0.8 

1 1 .06     .97 

49.6     0.5 

29.95     .67 

10.7     1.3 

11.44     .98 

8.2     0.9 

26.8 

7.16     .98 

68.6    0.7 

11.34     .98 

50. 1     0.4 

30.64     .71 

9.6     0.0 

1 1 .72     .99 

8.3     0.1 

Sept.  5.8 

7.43  +.98 

69.2  +0.5 

1 1 .63  +.99 

50.5  +0.3 

31.37 +.75 

8.8  -0.6 

12.02  +..'» 

8.4  +0.1 

15.8 

7.72    .99 

69.6  +0.9 

1 1 .92     .30 

50.8  +0.9 

32.13     .76 

8.4  -0.9 

12.33     .31 

8.4     0.0 

25.7 

8.01      .99 

69.7     0.0 

12.2-4     .30 

50.8    0.0 

32.90     .77 

8.4  +0.9 

12.64     .31 

8.4  -0.1 

Oct.     5.7 

8.30    .99 

69.6  -0.9 

12.52     .99 

.50.8  -0.1 

33.67     .77 

8.7     0.5 

12.96     .39 

8.3     0.1 

15.7 

8.59     .98 

69.3     0.4 

12.82     .99 

50.6     0.3 

34.44     .75 

9.3     0.8 

13.27     .31 

8.1     0.9 

25.7 

8.86  +.97 

68.8  -0.6 

13.11  +.98 

50.2  -0.4 

35.18  +.79 

10.3  +1.9 

13.58  +.30 

7.9  -0.9 

Nov.   4.6 

9.12      .95 

68.1     0.7 

13.38     .97 

49.8    0.5 

35.87     .67 

11.7     1.6 

13.88     .99 

7.6    0.3 

14.6 

9.36     .93 

(i7.3     0.8 

13.64     .95 

49.2     0.5 

36.52     .61 

13.5     1.9 

14.16     .97 

7.4     0.3 

24.6 

9.58     .90 

66.4     0.9 

13.88     .99 

48.7     0.6 

37.09     .53 

15.5     9.9 

14.42     .95 

7.1     0.9 

Dec.    4.5 

9.76     .17 

65.5     0.9 

14.08     .19 

48. 1      0.5 

37.57     .43 

17.8     9.4 

14.65     .91 

6.9     0.9 

14.5 

9.91  +.13 

64.5  -0.9 

14.25  +.15 

47.6  -0.5 

37.96  +.33 

20.3  +9.6 

14.85 +.17 

6.8  -0.1 

24.5 

10.02     .09 

63.6     0.9 

14.38     .11 

47. 1     0.4 

38.23     .91 

22.9    9.7 

15.00     .13 

6.8    0.0 

34.5 

10.09  +.04 

62.8  -0.8 

14.46  +.06 

46.7  -0.3 

38.37  +.08 

25.6  +9.8 

15.10 +.06 

6.8  +0.1 : 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dato. 


Jan.  0.5 
10.5 
20.4 
30.4 

F«b.    9.4 

19.4 

Mar.  10.3 
*20.3 
30.3 

Apr.    9.2 

19.2 

29.2 

May    9.1 

i  19.1 

'■  29.1 

June  8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16  9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 


14.5 
24.5 
34.5 


a  Argus. 
( Canopus.) 


KiKht 
AsceuHioii. 


Docliuat'ion 
South. 


li      ni  I  o        / 

6  21  ;  -52  37 


I 

29.98  +.01  ; 
29.95  -.07 ! 

29.85  .13 : 
29.68  .20 1 
29.45     .25 ! 

i 

29.18  -.30  I 

28.86  .33 
28.51  .35 
28. 15     .36  ' 

27.79     .36 

I 

27.43  -.34 ! 
27.10     .31 


26.81 
26.55 
26.34 


.26 
.23 

.18 


26.19  -.12  j 
26.10  -.06, 
26.0;  .00 1 
26.09  +.06 1 
26.18     .12 

26.33  +.17 
26.53  .23 
26.78  .27 
27.08  .31 
27.41     .35 

27.78  +.38 
28.17  .39 
28.')7  .40 
28.98  .40 
29.38     .39 


25.7 

29.76  +.37 

Nov.    4.7 

30.12     .34 

14.6 

30.44     .30 

24.6 

30.72     .25 

Dec.    4.6 

30.94     .19 

31.10  +.12 
31.19  +.05 
31.21  -.02 


73.0  -3.3 

76.4  3.3 

79.5  3.0 

82.3  S.6 
84.7     a.2 

86.7  -1.7 
88.2     1.2 

89. 1  0.7 

89.6  -O.I 

89.5  +0.3 

88.9  +0.8 

87.8  1.5 
U6.2     1.8 

84.2  2.2 
8I.P>     2.6 

79.1  42.9 
76.1      3.1 

72.9  3.3 

69.6  3.3 
66  3     3.3 

63.0  +3.2 
59.9  3.0 
57.0  2.7 
54.5    3.3 

52.4  1.8 


50.8  +1.3 
49.8    0.7 

49.5  +0.1 

49.7  -0.6 

50.6  1.2 

52.2  -1.8 
54.2    3.3 

56.8  2.8 
59.8  3.1 
63. 1     3.3 

6().5  -3.5 
70.0  3.5 
73.4  -3.3 


y  Geminorum. 


Kigbt       j  DocllTiation 
AncoDHioii.  !       North. 


m 


6  31     -f-16  29 


5.03  +.11 1 

5.11  .06 
5.14  +.01 

5.12  -.04 
5.06     .09 ! 

4.95  -.13! 

4.80  .16 1 
4.64  .17 1 
4.45     .18  j 

4.27     .18' 

I 

4.09  -.17* 
3.!»3     .15 
3.80     .12 
3.69     .08 
3.63  -.04 

3.60  .00 
3.62  +.04 
3.68  .08 
3.78  .11 
3.91     .15 


»/ 


4.08 
4.28 
4.50 
4.75 
5.01 


.18 
.21 
.23 
.25 
.27 


31.4  -0.4 

31.1  0.3 
30.8  0.3 
30.7  -0.1 

30.7  0.0 

30.8  +0.1 

30.9  0.1 

31.0  0.2 

31.2  0.2 

31.3  0.2 

31.5  +0.2 
31  7  0.2 
31.9    0.2 

32.1  0.2 
32.3     0.3 

32.6  +0.3 
32.9  0.4 
33.3    0.4 

33.7  0.4 
34.1     0.4 

34.6  +0.4 

35.0  0.4 
35.5    0.4 

35.8  0.3 

36. 1  0.2 


5.29  +.28  1     36.2  +0.1 


5.58  .29 

5.88  .30 

6.18  .31 

6.49  .30 

6.79  +.30 
7.09  .29 
7.37  .27 
7.63     .25 

7.86     .22 

8.(^5  +.18 
8.22  .14 
8.34  +.09 


36.3  0.0 

30.2  -0  2 

36.0  0.3 
35.6  0.4 

35.1  —0.5 

34.6  0.6 
34.0     0.6 

33.3  0  6 

32.7  0.6 

32.2  -0.5 
31.7     0.4 

31.3  -0.3 


a  Canii  Majoris. 
{Sirius.) 


Riflbt       {  DeeliDation 
Ascension.  I       South. 


li      III 

6  40 

8 

13.60  +.09 
13.66  +.04 
13  67  -.02 
13.63  .06 
13..55     .10 

I 
13.43  -.14  { 

13  28  .17  1 

13.10  .I9| 

12.90  .30 

12.71  .30 

12.52  -.19 
12.34  .17 
12.18  .14 
12.06  .11 
11.96     .07 

11.90  -.04 
I  i  .89  .00 
11.92  +.04 

11.98  .08 
12.08     .11 

12.21  +.15 
12.37  .18 
12.57  .21 
12.78     .23 

13.02  .25 

13.28  +.27 
13.55  .28 
13.84  .29 
14.13  .29 
14.42     .39 

14.70  +.28 

14.99  .27 
15.25  .2.^) 
15.49     .23 

15.71  .20 

15.89  +.16 

16.03  .12 
16.13  +.07 


-16  33 

// 

55.2  -3.4 
57.5    3.2 

59.5  3.0 
61.4     1.7 

63.0  1.4 

64.3  -1.1 
65.3  0.8 
65.9  0.5 
66.3  -O.a 
66.3  +0.3 

65.9  +0.5 

65.3  0.8 

64.4  1.1 
63.2  1.3 
6I.H     1.6 

60.1  +1.8 
.'>8.2     1.9 

56.2  3.1 

54.1  3.1 
51.9     2.1 

49.8  +8.1 

47.7  8.0 

4.5.8     1.8 

44.2  1.5 

42.8  1.3 

4 1 .8  +0.8 

41.1  +0.4 

40.9  0.0 
4i.f  -0.5 
41.8    0.9 

43.0  -1.3 
44.4     1.7 

46.2  2.0 

48.3  2.2 

50.6  2.3 

53.0  -3.4 

55.4  3.4 

57.7  -8.8 


fCanis  Majoris. 


High*  DecliuatioD 

Ascension.         South. 


li       in 

6  54 

4.48  +.06 
4.54  +.04 
4.56  -.01 
4.51  .07 
4.42     .11 

4.28  -.15  j 
4.11     .19! 
3.91     .81  I 
3.69     .28 
3.47     .82 

3.25  -.31  i 


-28  49 


3.04 
2.85 
2.69 
2..5() 


.80 
.17. 
.14 
.11  ! 


/' 


2.48 -.07 1 
2.43  -.03 ' 
2.42  +.01  I 

2.45  .05 , 
2.53     .09 1 

2.64  +.13 
2  79  .16 
2.97     .30 1 

3.18  .33 
3.42     .25 

3.69  +.37 , 
3.97  .39  j 
4.2ti  .30 , 
4.57     .31  ' 

4.88     .31 

5.19  +.30 
5.49  .89 
5.78  .37 
6.04  .25 
6.27     .81 

6.46  +.17  I 
6.61  .13! 
6.71  +.07  1 


18.9  -«9 

21.7  8.7 

24.4  3.5 

26.8  8  3| 

28.9  1.9 1 

30.7  -i.e' 

32.1  1.2: 
33.1  oai 
33.6  -0  4 

33.8  0.0  ] 

33  6  +0.4 

32.9  0.8 ; 

31.0  1.2 
30  5  1.5 
28.8     1.9' 

I 

26.8  +3.1  ' 

24.6  3.3 

22. 1    3.5 : 

19.5  2.6 

16.9  8  6 

14.2  +2  6! 

11.7  2.5 

9.3  8.2 

7.2  3.0: 

5.4  1.6 

4.0  +1.2 
3.0     0.7 

2.6  +0.2 

2.7  -0.3 

3.3  0.9 

4.4  -l.4j 

6.0  1.8 

8. 1  2.9 
10.5  2  5 
l?.2  2.8 

16.0  -9  9, 

18.9     8.9 1 

21.8  -8.8; 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dat«. 


Jan.  0.5 
10.5 
20.5 
30.4 

Fel».    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.8 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June  8.1 

18.1 

28.0 

Jnlv    8  0 

180 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 


6  Can  IB  Majoriii. 


Right 
Ascension. 


Decliniitiou 
SoiUh. 


li      m 

7     3 


51.19  +.08 
51.26  +04  I 
51.29     .00  1 
51.26  -.05 
51.18     .10 


51  06 
50.90 
50.71 
50.51 
50.2i) 


-.14 

.17 

ao 

.21 

.21 


50.08  -ai 
49.87  .19; 
49.69  .17 
49.53  .14 
49.41  .11 

49.32  -.07 
49.26  -.03 
49.25  +.01 
49.28  .05 
49.35  .09 

49.45  +.12 
49.59  .16 

49.77  .19 

49  97  .22 
50.20  .34 

50.45  +.26 

50  73  .28 , 

51  01   .29 
51.31   .30^ 
51.62  .31  ■ 

I 
51.93  +.30 
52.23  .29 
52.52  .28 

52.78  .25 
53.02  .22 ; 

53.22  +.18 
53.38  .14 1 


M  .'>  I  53  4!)  +  09 


-26  12 

62.3  -2.8 
65.0  2.7 
67.6  9.5 

70.0  2.2 

72.1  1.9 

73.8  -1.6 

75.2  1.2 
76.2  0.8 

76.9  -0.4 

77.1  0.0 

76.9  +0.3 

76.4  0.7 
75  4  l.i 

74.2  1.4 

72.6  1 .7 

70.7  +2.1 
686  3.2 

66.3  2.4 
HAS  2.5 
61  3  2.5 

58.8  +3.5 
56.3  2.4 
54  0  3.2 

52.0  1.9 
50  2  1.6 

48.8  +1.2 

47.9  0.7 

47.5  +0.2 

47.5  -0.3 

48.1  0.8 

49.2  -1.4 
50.7  1.8 
52.7  2.1 
5.'».0  2.4 

57.6  2.7 

60.3  -2  8 
63  1  2« 
66  0  -9  8 


()  Geminorum. 

Piazzi 

vii.  67. 

a^  Geminorum. 
(Castor,) 

Kight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

h      ni 

7  19 

1 

Declination 
North. 

+  68  41 

Right 
Ascension. 

Declination 
North. 

h      m 

7   13 

4-22 

11 

h      m 

7  27 

+32    7 

H 

26.53  +.15 

8.5  -0.1 

15.10  4  39 

26.6  +2.4 

s 
27.75  +.18 

52.4  +0.4 

26.66     .10 

8.4 

0.0 

15.36 

.19 

29.1     9.6 

27.90     .13 

52.9     0.6 

26.73  +.05 

8.5 

+0.1 

15.48  +.06 

31.7     9.6 

28.00     .07 

53.6     0.7 

26.76     .00 

8.6 

0.2 

15.48 

-.07 

34.4     3.6 

28.04  +.01 

54.4    0.8 

26.73  -.05 

89 

0.3 

15.35 

.18 

36.9    9.4 

28.02  -.05 

55.2    0.9 

26.65  -.10 

9.3  +0.4 

15.11 

-.99 

39.3  +9.9 

27.95  -.10 

56.1  +0.9 

26.53     .14 

9.7 

0.4 

14.77 

.38 

41.3     1.9 

27.83     .14 

57.0     0.8 

26.38     .16 

10.1 

0.4 

14.35 

.45 

43.0     1.5 

27.67     .17 

57.8     0.7 

26.20     .18 

105 

0.4 

13.86 

..W 

44.3     1.0 

27.49     .19 

58.5    0.6 

26.02     .19 

10.9 

0.3 

13.35 

.53 

45.1  +0.5 

27.29     .90 

59.0     0.6 

25.83  -.IH 

11.2  +0.3 

12.83 

-.51 

45.3     0.0 

27.08  -.90 

59.4  +0.3 

25.(i6     .17 

11.4 

0.2 

12.32 

.49 

45.1  -0.4 

26.8{)     .18 

59.6  +0.1 

25.50     .14 

11.6 

0.3 

1 1 .85 

.44 

44.5    0.9 

26.71     .16 

59.7     0.0 

25.38     .11 

II.7 

0.1 

11.45 

.37 

43.4     1.3 

26.57     .13 

59.6  -0.9 

25.28     .08 

11.8+0.1 

11.11 

.99 

41.9     1.6 

26.45     .10 

59.4     0.3 

25.22  -.04 

11.9 

0.0 

10.87 

-.90 

40.1  -9.0 

26.37  -.06 

59.0  -0.5 

25.21      .00 

11.9 

0.0 

10.72 

-.10 

38.0    2.9 

26.34  -.01 

58.6     0.5 

25.22  +.04 

11.9 

0.0 

10.67 

.00 

35.7     9.4 

26.35  +.03 

58.0     0.6 

25.29     .08 

11.9 

0.0 

10.72 

+.10 

33.3    9.5 

26.40     .07 

57.4     0.6 

25.38     .12 

11.8 

0.0 

10.87 

.20 

30.8     9.5 

26.49     .11 

56.8     0.6 

25.52  +  15 

11.8 

0.0 

11.11 

+  .30 

28.3  -9.5 

26.62  +.15 

56.1  -0.7 

25.68     .18 

11.7 

-0.1 

11.44 

.38 

25.8    9.4 

26.78     .18 

55.5    0.7 

25.88     .21 

11.6 

0.1 

11.86 

.46 

23.5    9.3 

26.98     .91 

54.8    0.7 

26.10     .23 

11.5 

0.1 

12.36 

.53 

21.3     9.1 

27.21     .94 

54.0    0.7 

26.35     .26 

11.3 

0.3 

12.92 

.59 

19.3     1.9 

27.47     .27 

53.3    0.7 

26.61  +.28 

H.O 

-0.3 

13.54 

+.64 

17.5  -1.6 

27.75  +.29 

52.6  -0.7 

26.90     .39 

10.7 

0.4 

14.21 

.69 

16.0     1.3 

28.05     .31 

51.8    0.8 

27.20     .31 

10.2 

0.5 

14.92 

.72 

14.8     1.0 

28.37     .33 

51.1      0.7 

27.51      .31 

9.7 

0.6 

15.66 

.75 

14.0     0.7 

28.70     .34 

50.3     0.7 

27.83     .32 

9.1 

06 

16.42 

.76 

13,5  -0.3 

29.05     .35 

49.6     0.7 

28.15  +.32 

8.5 

-0.7 

17.18  +.76 

13.4  +0.1 

29.40  +.35 

48.9  -0.6 

28.47     .32 

7.8 

0.7 

17.93 

.74 

13.7     05 

29.76     .35 

48.4     0.5 

28.79     .31 

7.1 

0.6 

1866 

.71 

14.5    0.9 

30. 1 1      .34 

47.9     0.4 

29.09     .29 

6.5 

0.6 

19.35 

.65 

15.6     1.3 

30.44     .32 

47.6     0.2 

29.37     .28 

5.9 

0.5 

19.97 

.58 

17.1      1.7 

30.75     .30 

47.4  -0.1 

29.61  +.23 

5.5 

-0.4 

20.52  +.49 

19.0  +9.0 

31.03  +.96 

47.4  +0.1 

29.82     .19 

5.2 

0.3 

20.96 

.39 

21.2    9.3 

31.27     .99 

47.6     0.3 

99.99  +  14 

5.0  -0.1 

21.30 

+.28 

23.6  +9.5 

31.47  +.16 

48.0  +0.5 
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APPABENT  PLACES  FOE  THE  UPPEB  TRANSIT  AT  WASHINOTOK. 

Mean 
Solar 
Date. 

a  CaniB  Minoris. 
(Procyon,) 

P  Geminorum. 
(Pollux.) 

f  Geminorum. 

3UnwMajoriB(H.) 

Right 
AscenaioD. 

Declination 
yorth. 

+    5   30' 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

• 

Right 
Ascension. 

Declination 
North. 

-  —  -         •■  -     — . — - 

+68  47 

b     m 

7  33 

b     m 

7  38 

+28    17 

li      ni 

7  46 

O              / 

+27     3 

ll         Ul 

8     1 

Jan.    0.5 

26.86  +.16 

35.7  -1.3 

28.19  +.18 

37.6  +0.1 

8 

38.99  +.19 

10.2    0.0 

s 
41.14  +.43 

58.4  +S.9 

10.5 

27.00     .11 

34.5     I.l 

28.35     .13 

.37.8    0.3 

39.16     .14 

10.3  +0.9 

4 1 .51     .30 

60.7     9.4 

20.5 

27.08    .06 

33.5    0.8 

28.45     .08 

38.2    0.5 

39.28     .09 

10.6    0.4 

41.75     .18 

63.3     9.6 

:m).5 

27.11  +.01 

32.6     0.6 

28.50  +.09 

38.7     0.6 

39.33  +.03 

11.0     0.5 

41.86 +.05 

66.0    9.7 

Feb.    9.4 

27.09  -.04 

31.9     0.4 

28.50  -.03 

39.4     0.7 

39.34  -.09 

1  1 .6     0.6 

41.84  -.08 

68.6    9.6 

19.4 

27.03  -.08 

31.4  -0.9 

28.44  -.06 

40.1  +0.7 

39.29  -.07 

12.3  +0.7 

4 1 .70  -.90 

71.2  +a.5 

29.4 

26.92     .19 

31.1  -0.1 

28.33     .13 

40.8    0.7 

39.19     .19 

13.0     0.7 

41.44     .30 

73.6    9.9 

Mar.  10.4 

26.79     .15 

30.9     0.0 

28.18     .16 

41.5    0.7 

39.05     .15 

13  7     0.7 

41.09     .30 

75.7     1.9 

20.3 

26.63     .16 

30.9  +0.9 

28.01     .18 

42.2    0.6 

38.89     .17 

14.3     0.6 

40.66     .45 

77.4     1.5 

30.3 

26.46     .17 

31.0    0.3 

27.82    .19 

42.7     0.5 

38.71     .18 

14.9     0.5 

40.18     .49 

78.7     1.0 

Apr.    9.3 

26.29  -.17 

31.2+0.4 

27.63  -.19 

43.2  +0.4 

38.52  -.19 

15.4  +0.4 

39.67  -.51 

1 

79.5  +0.6 

10.2 

26.13     .16 

31.6     0.5 

27.44     .18 

43.5     0.2 

.38.33     .18 

15.8     0.3 

39.16     .50 

79.9  +0.1 

29.2 

25.97     .14 

32.0    0.6 

27.27     .16 

43.7  +0.1 

38.17     .16 

16.0     0.9 

38.67     .47 

79.7  -0.4 

May    9.2 

25.84     .19 

32.5     0.6 

27.12     .13 

43.8    0.0 

36.02     .13 

16.1  +0.1 

38.22     .49 

79. 1     0.8 

19.2 

25.74     .09 

33.2     0.7 

27.01     .10 

43.7  -O.l 

37.90     .10 

16.2     0.0 

37.82     .36 

78.0     1.3 

29.1 

25.67  -.05 

33.8  +0.8 

26.93  -.06 

43.5  -O.Q 

37.82  -.07 

16.1  -0.1 

37.50  -.98 

76.5  -1.6 

June  8.1 

25.63  -.09 

34.6     0.8 

26.89  -.09 

43.3    0.3 

37.77  -.03 

15.9     0.9 

37.26     .19 

74.7     9.0 

18.1 

25.63  +.01 

35.4     0.9 

26.88  +.09 

43.0     0.4 

37.76  +.01 

15.6     0.3 

37.11     .10 

72.6    9.9 

28.0 

25.66     .04 

36.2     0.9 

26.92     .06 

42.6     0.4 

37.79     .05 

15.3     0.3 

37.05  -.01 

70.2    9.4 

July    8.0 

25.73     .08 

37. 1     0.8 

27.00     .09 

42.1     0.5 

37.86     .09 

14.9     0.4 

37.10  +.09 

67.7     9.6  i 

18.0 

25.83 +.11 

37.9  +0.8 

27.11  +.13 

41.7  -0.5 

37.97  +.19 

14.5  -0.4 

37.23  +.18 

1 
65.1  -9.6  a 

62.5    9.6] 

28.0 

25.96     .14 

38.7     0.7 

27.26     .16 

41.2    0.5 

38.10     .15 

14.1     0.5 

37.45     .S7 

Aug.  6.9 

26.12     .17 

39.4     0.5 

27.44     .19 

40.6     0.6 

38.28     .19 

13.5    0.5 

37.77     .36 

59.8    9.6! 

16.9 

26.29     .90 

40.1     0.3 

27.65     .99 

40.0     0.6 

38.47     .91 

13.0     0.6 

38.17     .44 

57.3    9.5 

26.9 

26.51     .S9 

40.5  +0.1 

27.88     .95 

39.4     0.7 

38.70     .94 

12.4     0.7 

38.64     .51 

54.8    S.4 

Sept.  5.9 

26.73  +.94 

40.8  -0.1 

28.14  +.97 

38.7  -0.7 

38.95  +.96 

1 1 .7  -0.7 

39.19  +.67 

52.6  -4.9 

i5.8 

26.99     .96 

40.8     0.3 

28.43     .99 

38.0    0.7 

.39.23     .99 

10.9     0.8 

39.79     .63 

50.5     1.9 ; 

25.8 

27.26     .97 

40.6     0.6 

28.73     .31 

37.2     0.8 

39.53     .31 

lO.I     0.8 

40.45     .68 

48.7     1.6 

Oct.    5.8 

27.53     .99 

40.1     0.8 

29.05     .33 

36.4     0.8 

39.84     .39 

9.3     0.9 

41.16     .>2 

47.3     1.3 

15.8 

27.83     .30 

39.4     1.0 

29.38     .34 

35.6     0.8 

40.17     .33 

8.4     0.9 

41.90     .75 

46. 1     0.9 

1 

25.7 

28.13  +.30 

38.5-1.9 

29.72  +.34 

34.8  -0.8 

40.50  +.34 

7.6  -0.9 

42.66  +.77 

1 
45.4  -0.6  i 

Nov.    4.7 

28.43     .30 

37.4     1.3 

30.06     .34 

34.1     0.7 

40.85     .34 

6.7     0.8 

43.43     .77 

45.0  -0.1 1 

14.7 

28.73     .99 

36.1     1.4 

30.40     .34 

33.4     0.6 

41.19     .34 

5.9     0.7 

44.19     .75 

45.1  +0.3 

24.6 

29.02     .97 

34.7     1.4 

30.73     .39 

32.8     0.5 

41.52     .39 

6.2     0.6 

44.93     .71 

45.7     0.8 

Dec.    4.6 

29.28     .95 

33.3     1.4 

31.04     .30 

32.4     0.4 

4 1 .83     .30 

4.7     0.6 

45.62     .66 

46.6     1.9 

14.6 

29.52  +.99 

31.8-1.4 

31.32  +.96 

32.1  -0.9 

42.12  +.97 

4.3  -0.3 

46.25  +.68 

48.1  +1.6 

24.6 

29.73     .18 

30.4     1.3 

31.56     .99 

32.0     0.0 

42.36  .  .93 

•  4.1  -0.1 

46.79     .49 

49.9    9.0 

34.5 

29.89  +.14 

29.1  -1J2 

31.76  +.17 

32.2  40.9 

42.57  +.18 

4.1  -fO.l 

47.23  +.38 

52.1  49.3 
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1 
APPARENT  PLAGES  FOB  THE  UPPEB  TRANSIT  AT  WAfiUlNQTON. 

15  Argas  (i) 

9  Caneri. 

e  Hydra. 

t  Ursa 

Majoris. 

Meiui 
SoUr 
Date. 

• 

• 

Right 
AscenaioxL 

Deolination 
South. 

Bight 
A8c*'eo8ion. 

Deolinatioii 
North. 

Right 
Asoenoioii. 

Deolination 
North. 

Right 
Ascension. 

Declination 
North. 

• 

h     m 

8    2 

-23"  58 

h     m 

8  26 

+20  48 

h     m 

8  40 

+  6  49 

h     m 

8  51 

+48  28 

Jan.    0.6 

8 

47.30  +.19 

ti 

56.4  -9.8 

B 

14.25 +.99 

// 
68.5  -0.6 

a 
51.04  +.99 

40r4  -1.4 

8 

32.52  +.33 

39.8  +0.8 

10.6 

47.44     .13 

59.1     9.7 

14.45     .18 

68. 1     0.3 

51.24     .17 

39.1     1.9 

32.82    .96 

40.8    1.1 

80.5 

47.53     .06 

61.8    9.6 

14.61     .19 

67.8  -0.1 

51.39     .13 

37.9     1.0 

33.05     .19 

42.1     1.4 

3(J.5 

47.57  +.01 

64.4     9.4 

14.70    .07 

67.8  +0.1 

51 .49     .07 

37.0    0.8 

33.21     .19 

43.6     1.7 

F«b.    9.5 

47.55  -.04 

66.6    9.1 

14.74  +.08 

68.0    0.9 

51.54  +.09 

36.3    0.6 

33.29  +.05 

45.4     1.8 

19.4 

47.49  -.09 

68.7  -1.8 

14.73  -.03 

68.3  +0.4 

51.54  -.09 

35.8  -0.4 

33.30  -.09 

47.3  +1.9 

29.4 

47.38     .13 

70.3     1.5 

14.67     .06 

68.8    0.5 

51.50     .06 

35.5  -0.9 

33.25    .00 

49.2     1.9 

Mar.  10.4 

47.24     .16 

71.7     1.9 

14.58     .19 

69.3    0.6 

51.41     .10 

35.4    0.0 

33.13    .14 

51.0    L8 

20.4 

47.07     .18 

72.7     0.8 

14.44     .14 

69.9    0.6 

51.29     .13 

35.4  +0.1 

32.96    .19 

52.7     1.6 

30.3 

46.88     .19 

73.3    0.4 

14.29     .16 

70.5    0.6 

51.15     .15 

35.6    0.9 

32.75    .99 

54.2     1.3 

Apr.    9.3 

46.68  -.19 

73.6  -0.1 

14.12  -.17 

71.1  +0.6 

51.00 -.15 

35.9  +0.3 

32.52  -.94 

55.4  +1.1 

19.3 

46.49    .19 

73.5  +0.3 

13.95     .17 

71.7    0.6 

50.84     .15 

36.3    0.4 

32.27    .95 

56.3    0.8 

89.2 

46.30    .18 

73.0    0.6 

13.79     .16 

72. 1     0.4 

50.69     .15 

36.8    0.5 

32.02     .94 

56.9  +0.4 

Maj    9.2 

46.13     .16 

72.2     1.0 

13.64     .14 

72.5    0.3 

50.55     .13 

37.3    0.6 

31.79     .99 

57.1     0.0 

19.2 

45.98    .13 

71.1     1.3 

13.51     .11 

72.8    0.3 

50.42     .11 

37.9    0.6 

31.58     .90 

57.0  -0.3 

29.2 

45.86  -.10 

69.7  +1.5 

13.41  -.09 

73.0  +0.9 

50.32  -.09 

38.5  +0.6 

31.40  -.16 

56.5  -0.6 

JlllK*    8.1 

45.77     .07 

68.0     1.8 

13.34     .05 

73.2  +0.1 

50.24     .06 

39.2    0.7 

31.25     .19 

55.8    0.9 

18.1 

45.72  -.04 

66.1     9.0 

13.30  -.09 

73.3     0.0 

50.19  -.03 

39.8    0.7 

31.15     .08 

54.7    1.9 

28.1 

45.70     .00 

64.0    9.1 

13..30  +.01 

73.3    0.0 

50.17     .00 

40.5    0.7 

31.10  -.04 

53.4     1.4 

July   8.1 

45.71  +.03 

61.8    9.9 

13.33     .04 

73.3  -0.1 

50.18  +.03 

41.2    0.7 

31.08 +.01 

51.9     1.6 

18.0 

45.76  +.06 

59.5  +9.3 

13.39  +.08 

73.1  -0.9 

50.22  +.05 

4 1 .8  +0.6 

31.12  +.06 

50.3  -1.8 

28.0 

45.84     .10 

57.3    9.9 

13.48     .11 

72.9    0.3 

50.29     .06 

42.4     0.5 

31.20     .10 

48.4     1.9 

Aug.  7.0 

45.95    .13 

55.1     9.1 

13.60     .14 

72.6    0.3 

50.39     .11 

42.9    0.4 

31.32    .15 

46.5    9.0 

16.9 

46.10     .16 

53.1     1.9 

13.76     .17 

72.2    0.4 

50.52     .14 

43  2    0.3 

31.49     .19 

44.5    9.0 

26.9 

46.28     .19 

51.3     1.6 

13.94     .10 

71.7     0.6 

50.67     .17 

43.4  +0.1 

31.70     .93 

42.4    9.1 

Sept.  5.9 

46.49  +.89 

49.8  +1.3 

14.14  +.99 

71.1  -0.7 

50.85  +.19 

43.5  -0.1 

31.95  +.97 

40.4  -9.1 

15.9 

46.72     .95 

48.7    0.9 

14.38     .95 

70.3     0.8 

51.05     .99 

43.3    0.3 

32.24     .31 

38.3    9.0 

25.8 

46.98    .97 

48.1  +0.4 

14.64     .97 

69.4     0.9 

51.29     .94 

42  9    0.5 

32.57     .34 

36.4     1.9 

Oct.    5.8 

47.26     .99 

47.9    0.0 

14.92     .99 

68.4     1.0 

51.54     .97 

42.2    0.8 

32.93     .38 

.34.5    1.8 

15.8 

47.56     .30 

48.2  -0.5 

15.22     .31 

67.3     i.i 

51.82     .99 

41.3     1.0 

33.33     .41 

32.8    1.6 

25.8 

47.87  +.31 

49.0  -1.0 

15.54  +.39 

66.2  -1.9 

52.11  +.30 

40.2  -1.9 

33.74  +.43 

31.2-1.4 

Nov.  4.7 

48.18     .31 

50.3    1.5 

15.86     .33 

65.0     1.9 

52.42     .31 

38.9     1.4 

34.18    .44 

29.9     1.9 

14.7 

48.49     .31 

52.0    1.9 

16.20     .33 

63.8     1.9 

52.73     .31 

37.5    1.5 

34.63     .45 

28.9     0.9 

24.7 

48.79     .99 

54.0    9.9 

16.53     .33 

62.6     1.1 

53.05     .31 

35.9     1.6 

35.09     .45 

28.2    0.5 

D<HS.    4.6 

49.08    .97 

56.5    9.5 

16.85     ..31 

61.5     1.0 

53.35     .30 

34.3    1.6 

35.53     .43 

27.8  -0.9 

14.6 

49.33  +.94 

59.1  -9.7 

17.15  +.98 

60.5  -0.9 

53.64  +.97 

32.7  -1.6 

35.95  +.40 

27.9  +0.9 

24.6 

49.55     .90 

61.9    9.8 

17.42     .95 

59.8    0.7 

53.90     .94 

31.1     1.5 

36.33     .36 

28.2    0.6 

1 

34.6 

49.72  +  15 

64.7  -9.8 

17.65  +.91 

59.2-0.5  1  54.13  +.91 

29.7  -1.3 

36.67  +.31 

29.0  +0.9 

-     — • — 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff'Urse 

MajoriB. 

K  Cancri. 

I  ArguB. 

1  Draconifl  (H.) 

Mean 
Solar 
Date. 

- — 

1 

• 

Bight 
Ascensiou. 

Declination 
North. 

Right 
AaceDsioD. 

Deolination 
North. 

Right 
Ascension. 

Deolination 
South. 

Right 
Ascension. 

Declination 
North. 

h      m 

9    0 

+  61   34 

h     m 

9     1 

O           / 

+  11     6 

h     m 

9  14 

-58  48 

h     m 

9  20 

+  8f  48 

Jan.    0.6 

8 

32.59  +.53 

65.7  +1.6 

8 

41.12 +.94 

61.7  -1.3 

8 

7.55  +.30 

9.0 

-3.4 

B 

66.38+1.33 

59.1  +1.9 

10.6 

33.07     .43 

67.5    90 

41.34      .90 

60.5     1.0 

7.82     .93 

12.5 

3.6 

67.61    i.io 

61.3     9.4 

20.5 

33.44     .31 

69.7     2.4 

41.51      .15 

59.6     0.8 

8.00     .15 

16.2 

3.7 

68.57     .83 

63.8    2.7 

30.5 

33.70     .90 

72.2     9.6 

41.64     .10 

58.6     0.6 

8.11  +.06 

20.0 

3.7 

69.26     .53 

66.7     3.0 

Feb.    9.5 

33.83  +.07 

74.8    9.7 

41.71  +.05 

58.4     0.4 

8.13  -.09 

23.6 

3.6 

69.63+  .99 

69.7    3.1 

19.5 

33.84  -.05 

77.5  -h9.7 

41.73     .00 

58.1  -0.9 

8.07  -.10 

27.2 

-3.4 

69.70-  .09 

72.9  +3.1 

29.4 

33.73     .16 

80.2    9.6 

41.71  -.05 

58.0     0.0 

7.93     .17 

30.5 

3.9 

69.45     .39 

75.9     3.0 

Mar.  10.4 

33.52     .96 

82.7    9.4 

4 1 .64     .08 

58.1  +0.1 

7.73     .83 

33.5 

9.8 

68.92     .66 

78.8    9.8 

20.4 

33.22     .34 

84.9    2.1 

41.54     .11 

58.4     0.3 

7.47     .98 

36.1 

9.4 

68.13     .90 

81.4     9.4 

aO.4 

32.84     .40 

86.8     1.7 

41.41     .14 

58.7    0.4 

7.16     .39 

38.3 

2.0 

67.14   1.08 

83.7     9.0 

Apr.    9.3 

32.41  -.44 

88.3  +1.3 

41.27  -.15 

59.1  +0.5 

6.82  -.35 

40.1 

-1.5 

65.97-1.91 

85.5  +1.5 

19.3 

31.95     .46 

89.4     0.8 

41.12     .15 

59.6    0.5 

6.46     .37 

41.4 

1.0 

64  69  1.31 

86.7     i.o 

29.3 

31.48     .46 

89.9  +0.3 

40.97     .15 

60.2    0.5 

6.09     .37 

42.1 

-0.5 

63.35  1.34 

*87.4  +0.5 

May    9.2 

31.03     .44 

90.0  -0.9 

40.82     .14 

60.7    0.5 

5.72     .37 

42.4 

0.0 

62.00  1.32 

87.5  -0.1 

19.2 

30.6!     .40 

89.6     0.6 

40.69     .19 

61.3     0.5 

5.35     .35 

42.1 

+0.5 

60.70  1.26 

8M     0.7 

2<).2 

30.23  -.35 

88.8  -1.1 

40.59  -.10 

61.8  +0.5 

5.01  -.33 

41.3 

+1.0 

59.49-1.15 

86.1  -1.9 

June  8.2 

29.91     .99 

87.4     1.5 

40.50     .07 

62.3    0.5 

4.69     .30 

40.1 

1.5 

58.40  1.00 

84.6     1.7 

18.1 

29.66     .21 

85.8     1.9 

40.44     .05 

62.8    0.5 

4.41     .96 

38.4 

1.9 

57.48     .83 

82.7     9.1 

28.1 

29.48     .13 

83.7     9.9 

40.41  -.02 

63.3    0.4 

4.17     .91 

36.2 

9.3 

56.75     .63 

80.3     2.5 

July   8.1 

29.39  -.06 

81.4     2.4 

40.40  +.01 

63.7     0.4 

3.98     .17 

33.8 

9.6 

56.22     .42 

77.6    9.8 

1 
f 

18.1 

29.37  +.03 

78.9  -9.6 

40.42  +.04 

64.1  +0.3 

3.84  -.11 

31.0  +9.9 

55.90-  .90 

1 
74.7  -3.1 

28.0 

29.44     .11 

76.2     9.8 

40.48     .07 

64.3     0.2 

3.76  -.05 

28.1 

3.0 

55.82+  .03 

71.5     3.2 

Aug.   7.0 

29.59     .19 

73.4     9  8 

40.56     .09 

64.5  +0.1 

3.74  +.09 

25.0 

3.1 

55.95     .95 

68.2    3.3  j 

17.0 

29.83     .97 

70.5     9.9 

40.67     .19 

64.6     0.0 

3.79     .08 

21.9 

3.0 

56.32     .48 

64.9     3.3 

26.9 

30.14      .35 

67.7     2.8 

40.80     .15 

64.5  -0.9 

3.91     .15 

18.9 

9.9 

56.92     .70 

61.5     3  3 

Sept.  5.9 

30.53  +.49 

64.9  -2.7 

40.97  +.18 

64.2  -0.4 

4.09  +.99 

16.1 

+9.6 

57.73+  .91 

58.3  -3.2 

15.9 

30.98     .49 

62.2     9.6 

41.16     .91 

63.8     0.6 

4.34     .96 

13.7 

93 

58.74   1.11 

55. 1     3.0 

25.9 

31.51     .55 

59.7     9.4 

41.38     .93 

63. 1     0.8 

4.65     .34 

11.6 

1.8 

59.95  1.30 

52.3    9.8 

'  Oct.     5.8 

32.09     .61 

57.4     2.1 

4 1 .63     .26 

62.3     1.0 

5.02     .39 

10.0 

1.3 

61.33  1.46 

49.6     9.5 

15.8 

32.73     .66 

55.5     1.8 

4 1 .90     .28 

61.2     1.9 

5.44     .44 

9.0 

0.7 

62.86  1.59 

47.3      9.1  ; 

25.8 

33.41  +.70 

53.8  -1.5 

42.19  +.30 

60.0  -1.3 

5.90  +.47 

8.7 

+0.1 

64.52+1.70 

45.5  -1.6 

Nov.    4.8 

34.12     .79 

52.5     1.1 

42.50     .31 

58.6     1.5 

6.38     .49 

8.9  -0.6 

66.27  1.77 

44.1     1.2 

14.7 

34  85     .73 

51.7     0.6 

42.82     .32 

57.1      1.5 

6.87     .49 

9.8 

1.9 

68.07   1.81 

43.2     0.6 

24.7 

35.59     .73 

51.3  -0.1 

43.14     .33 

55.5     1.6 

7.36     .48 

11.4 

1.8 

69.89  1.80 

42.8  -O.I 

Dec.    4.7 

36.30     .70 

51.5  +0.4 

43.46     .31 

53.9     1.6 

7.82     .45 

13.5 

9.4 

71.67  1.74 

43.1  +0.5 

14.6 

1 

36.98  +.65 

52,1  +0.9 

43.77  +.99 

52.4  -1.5 

8.25  +.40 

16.1 

-4.9 

73.37+1.63 

43.9  +1.1  1 

24.6 

37.60     .58 

53.2     1.3 

44.05     .96 

50.9     1.4 

8.63     .34 

19.2 

3.9 

74.93   1.47 

45.2     1.6 

I          34.6 

38.14  +.50 

54.8  +1.8 

44.29  +.99 

49.7  -1^ 

8.94  +.97 

22.6 

-^.5 

76.3 1+1 .96 

47.0  +9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSiT  AT  WASHINQTON 

1 

a  Hydra. 

dVnm 

Rfajoris. 

^UraeJ 

Majoris. 

f  Leonis. 

III 

1 

1 

t 

wsht 

Ascension. 

DeolinatiOD 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h     m 

9  22 

O          / 

-  8  10 

h      m 

9  24 

-f  70  18 

h     m 

9  25 

+52  id 

h     m 

9  39 

+24   17 

Jan.    0.6 

5.37  ^-.94 

25.1  -9.4 

34.62  +.63 

It 

65.0  +1.5 

a 
21.88  +.38 

61.9  +0.7 

a 
29.63  +.99 

15.2  -0.8 

10.6 

5.59     .90 

27.4     9.3 

35.20     .52 

66.7     1.9 

22.23     .39 

62.8    1.1 

29.90     .95 

14.5     0.5 

20.6 

5.77     .15 

29.7     9.1 

35.67     .41 

68.8    9.3 

22.52     .95 

64.1     1.4 

30.12     .90 

14.2  -0.2 

30.5 

5.90     .11 

31.7     9.0 

36.01     .97 

71.3     9.6 

22.74     .18 

65.7     1.7 

30.30     .15 

14.1  +0.1 

Feb.   9.5 

5.98     .06 

33.6     1.7 

36.22     .14 

74.0     9.8 

22.88     .10 

67.6    9.0 

30.42     .10 

14.4     0.4 

I 

19.5 

6.02  4-.01 

35.2  -1.5 

36.2t)  +.01 

76.8  +9.8 

22.94  +.02 

69.6  +9.1 

30.49  +.04 

14.9  +0.6 

39.5 

6.00  -.03 

:)6.6     1.9 

36.23  -.13 

79.6     9.7 

22.93  -.05 

71.7    9.1 

30.50  -.01 

15.6    0.8 

I  Mar.  10.4 

5.95     .07 

37.7     1.0 

36.04     .94 

82.3     9.6 

22.84     .19 

73.9     9.1 

30.47     .W 

16.4     0.9 

20.4 

5.86     .10 

38.5     0.7 

35.74     .34 

84.8     9.3 

22.69     .17 

75.9     1.9 

30.39     .00 

17.3     0.9 

30.4 

1 

5.74     .13 

30.1     0.5 

35.35     .49 

67.0     9.0 

22.50     .91 

77.7     1.7 

30.29     .19 

18.3     J.O 

1 

Apr.   9.3 

5.60  -.14 

39.5  -0.9 

mm  -.48 

88.7  +1.6 

22.27  -.94 

79.2  +1.4 

30.15  -.14 

19.2  +0.9 

19.3 

5.46     .15 

39.6    0.0 

34.39     .59 

90.1     1.1 

22.01     .96 

80.5     1.1 

30.00     .15 

20.2    0.9 

29.3 

5.31     .15 

30.5  +0.9 

33.86     .53 

90.9     0.6 

21.75     .96 

81.4     0.7 

29.85     .15 

21.0    0.8 

May   9.3 

5.16     .14 

39.2     0.4 

33.34     .59 

91.2  +0.1 

21.49     .95 

81.9  +0.3 

29.70     .15 

21.7    0.6 

i           19.2 

5.03     .13 

38.8    0.6 

32.83     .48 

91.1   -0.4 

21.24     .23 

82.0  -0.1 

2<).55     .14 

22.2    0.5 

29.2 

4.91  -.11 

38.1  +0.7 

32.37  -.44 

90.4  -0.9 

21.02 -.91 

81.8-0.4 

29.42  -.19 

22.6  +0.3 

June  8.2 

4.80     .09 

37.3    0.9 

31.96     .38 

89.3     1.3 

20.83     .17 

81.2    0.8 

29.31     .10 

22.9  +0.9 

18.2 

4.73     .07 

36.4     1.0 

31.61     .30 

87.7     1.8 

20.68     .13 

80.2     1.1 

29.22     .09 

23.0    0.0 . 

28.1 

4.67     .04 

35.4     1.1 

31. .35     .99 

85.7     9.1 

20.57     .09 

78.9     1.4 

29.16     .06 

22.9  -0.1  ' 

July   8.1 

4.64  -.09 

34.3     1.1 

31.17     .14 

83.4     9.4 

20.50  -.04 

77.3     1.7 

29.13  -.09 

22.7    0.3 

1 

18.1 

4.63  +.01 

33.2  +1.1 

31.08  -.05 

80.9  -9.7 

20.48     .00 

75.5  -1.9 

29.12 +.01 

22.4  -0.4  i 

28.0 

4.65     .03 

32.0     1.1 

31. OH  +.05 

78. 1      9.9 

20.51  +.«> 

73.5     9.1 

29.14     .03 

21.8    0.6  1 

,Aug.   7.0 

4.70     .06 

30.9     1.0 

31.17     .14 

75. 1     3.0 

20.58     .10 

71.3     9.9 

29.19    .06 

21.2    0.7! 

17.0 

4.78     .09 

30.0    0.9 

31.35     .93 

7-2. 1     3.0 

20.70     .15 

69.0    2.3 

29.27     .09 

20.4     0.9 , 

27.0 

1 

4.89     .19 

29.1     0.7 

31.63     .39 

69. 1     3.0 

20.87     .19 

66.6     9.4 

29..38     .19 

19.4     1.0 

1 

jSept.  5.9 

5.02  +.15 

28.5  +0.5 

31.99 +.40 

66.0  -3.0 

21.09  +.94 

64.2  -9.4 

29.52  +.10 

18.3  -1.9 

15.9 

5.19     .18 

28.2  +0.9 

32.44     .49 

63.1     9.9 

21.35     .98 

61.8     9.4 

29.69     .19 

17.0     1.3 

'          25.9 

5.38     .91 

28.1  -0.1 

►  32.97     .57 

60.3     9.7 

21.65     .33 

59.4     9.3 

29.89     .99 

15.6     1.5 

lOct.    5.9 

5.61     .94 

28.4     0.5 

33.57     .64 

57.7     9.4 

22.00     .37 

57.1     9.9 

30. 1 3     .95 

14.1      1.6 

15.8 

5.86     .97 

29.0    0.8 

34.24     .70 

55.4     9.1 

22.39     .41 

54.9     9.1 

30.40     .98 

12.5     1.7 

25.8 

6.14  +.99 

30.0  -1.9 

34.97  +.75 

53.4  -1.8 

22.82  +.44 

52  9  -1.8 

30.69  +.31 

10.8  -1.7 

Nov.   4.8 

6.44     .30 

31.4     1.5 

35.75     .79 

51.8     1.4 

23.27     .46 

51.2     1.6 

31.01     .33 

9.1      1.7 

14.7 

6.75     .31 

33.0     1.8 

36.55     .81 

50.7     0.9 

23.74     .48 

49.8     1.9 

31.35     .34 

7.4     1.7 

24.7 

7.07     .39 

34.9    9.0 

37.37     .81 

50.0  -0.4 

24.22     .48 

48.7     0.9 

31.70     .35 

5.7     1.6 

Deo.    4.7 

7.38     .31 

37. 1     9.9 

38.18     .79 

49.9  +0.1 

24.71     .47 

48.0  -0.4 

32.05     .35 

4.2     1.4 

1 

14.7 

7.68  +.99 

39.4  -9.3 

38.96  +.75 

50.3  +0.6 

25.17  +.45 

47.8     0.0 

32.39  +.33 

1 
2.9  -1.9 

24.6 

7.96     .96 

41.7     9.4 

3i>.68     ,G9 

51.2     1.9 

25.61     .41 

48.0  +0.4 

32.72     .31 

1.8     i.o 

34.6 

8.21  +.23 

44.1  -9.3 

40.33  +.60 

52.6  +1.7 

-  26.00  +.36 

48.6  +0.8 

33.01  +.98 

'        1 .0  -0.7 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHIK6T0K. 

Mean 
Solar 
Date. 

fi  Leonifl. 

a  Leonis. 
(Regulus,) 

32  Ursa 

Majoris. 

yi  Laonia. 

Bight 
▲scension. 

Declination 
North. 

Bight 
Aacennion. 

DeoUxiation 
Korth, 

Bight 
Aacension. 

Declination 
North. 

Bi^t 
Ascenaion. 

h      m 

10  13 

North. 

h     m 

9  46 

+26  31 

h      m 

10    2 

+ 12  30 

h      m 

10    9 

+65  39 

+20  24 

Jan.    0.6 

8 

23.58  +.30 

55.1  -0.7 

s 
24.41  +.99 

47.6  -1.4 

8 

53.61  +.59 

II 

45.3  40.8 

• 

47.72  +.31 

32.4  -1.9 

10.6 

23.86     .96 

54.5    0.4 

24.68     .95 

46.3     1.9 

54.17     .58 

46.4     1.3 

48.01     .97 

21.3    0.9 

20.6 

24.10     .91 

54.3  -0.1 

24.90     .91 

45.2     1.0 

54.65     .43 

47.9     1.7 

48.25     .93 

20.6    0.6 

30.6 

24.28     .15 

54.4  +0.9 

25.09     .16 

44.3     0.7 

55.04     .33 

49.9    9.9 

48.46     .18 

20.2  -0.3 

Feb.   9.5 

24.41     .10 

54.7     0.5 

25.22     .11 

43.8    0.4 

55.32     .93 

52.2    9.4 

48.61     .13 

20.1     0.0 

h9.5 

24.49  +.05 

55.3  +0.7 

25.31  +.06 

43.5  -0.9 

55.50  +.19 

54.7  +9.6 

48.72  +.08 

20.2  +0.3 

29.5 

24.51     .00 

56.1     0.9 

25.34  +.01 

43.4  +0.1 

55.56  +.01 

57.5    9.7 

48.77  +.03 

20.7     0.5 

Mar.  10.4 

24.48  -.05 

57.1     1.0 

25.33  -.03 

43.6    0.3 

55.51  -.09 

60.2    9.7 

48.77  -.09 

21.3    0.7 

20.4 

24.41     .08 

58.1     1.1 

25.28     .07 

43.9    0.4 

55..37     .18 

62.8    9.5 

48.73     .06 

22. 1     0.8 

30.4 

24.31     .19 

59.2     1.1 

2520     .10 

44.4     0.5 

55.14     .96 

65.3    9.3 

48.65     .09 

22.9    0.9 

Apr.   9.4 

• 

24.18 -.14 

60.3  +1.0 

25.09  -.19 

45.0  -H>.6 

54.84  -.33 

67.5  +9.0 

48.55  -.11 

23.9  +0.9 

iq.3 

24.03     .15 

61.3     0.9 

24.97     .13 

45.7     0.7 

54  48     .37 

69.3     1.6 

48.43     .13 

24.8    0.9 

29.3 

23.87     .16 

62.2    0.8 

24.84     .14 

46.3     0.7 

54.10     .40 

70.7     1.1 

48.30     .14 

25.7     0.8 

May   9.3 

23.72     .15 

62.9    0.7 

24.70     .13 

47.0     0.7 

53.69     .40 

71.6    0.7 

48.16     .14 

26.5    0.8 

19.3 

23.57     .14 

63.5    0.5 

24.57     .19 

47.6    0.6 

53.29     .40 

72.0  +0.9 

48.02     .13 

27.2    0.7 

29.2 

23.44  -.13 

63.9  +0.3 

24.45  -.11 

48.3  +0.6 

52.90  -.38 

72.0  -0.9 

47.90  -.19 

27.8  +0.5 

.June  8.2 

23.32     .11 

64.1  +0.1 

24.34     .10 

48.8     0.5 

52.54     .34 

71.5     0.8 

47.78     .11 

28.3     0.4 

18.2 

23.22     .08 

64.2    0.0 

24.25     .08 

49.3     0.5 

52.21     .30 

70.5     1.9 

47.68     .09 

28.6     0.9 

28.2 

23.15     .06 

64.0  -0.9 

24.18     .06 

49.7     0.4 

51.94     .95 

69.0     1.6 

47.60     .07 

28.7  40.1 

.July    8.1 

23.11  -.03 

63.7    0.4 

24.13     .04 

50.1     0.3 

51.72     .19 

67.2     9.0 

47.54     .05 

28.8  -0.1 

18.1 

23.10     .00 

63.3  -0.5 

24.10  -.09 

50.3  +0.9 

51.56  -.19 

65.0  -9  3 

47.51  -.09 

28.6  -0.9 

28.1 

23.11  +.03 

62.6    0.7 

24.10  +.01 

50.4  +0.1 

51.47 -.06 

62.5    9.6 

47.50     .00 

28.3    0.4 

Aug.  7.0 

23.15    .06 

61.8    0.9 

24.12     .04 

50.4  -0.1 

51.45  +.01 

59.8     9.8 

47.51  +.03 

27.8    0J> 

1 

17.0 

23.23     .09 

60.9     1.0 

24.17     .06 

50.2     0.9 

51.50     .08 

56.9     3.0 

47.55     .06 

27.2    0.7 

27.0 

23.33     .13 

59.8     1.9 

24.25     .09 

49.9     0.4 

51.62     .16 

53.8    3.1 

47.62     .09 

26.4    0.9 

Sept.  6.0 

23.46  +.15 

58.5  -1.3 

24.36  +.19 

49.4  -0.6 

51.81  +.93 

50.7  -8.1 

47.72  +.19 

25.4  -1.1 

15.9 

23.63     .18 

57.1     1.5 

24.49     .15 

48.7     0.8 

52.08     .30 

47.6    3.1 

47.86     .15 

24.2     1.3 

25.9 

23.83     .99 

55.5     1.6 

24.66     .19 

47.8     1.0 

52.42     .37 

44.5    3.0 

48.02     .18 

22.9    1.5 

Oct.    5.9 

24.07     .95 

53.9     1.7 

24.86     .99 

46.7     1.9 

52.83     .44 

41.5     9.9 

48.22     .99 

21.4     1.6 

15.8 

24.33     .98 

52.2     1.8 

25.10     .95 

45.4     1.4 

53.31     .51 

38.7     9.7 

48.46     .95 

19.7     1.7 

25.8 

24.63  +.31 

50.4  -1.8 

25.36  +.98 

43.9  -1.6 

53.85  +.57 

36.1  -9.4 

48.72  +.96 

17.9  -1.8 

Nov.   4.8 

24.95     .33 

48.6     1.8 

25.65     .30 

42.3     1.7 

54.44     .61 

33.9    9.1 

49.02     .31 

16.0     1.9| 

14.8 

25.29     .a-i 

46.8     1.7 

25.97     .39 

40.5     1.8 

55.08     .65 

.32.0     1.6 

49.34     .33 

14.1     l.9| 

24.7 

25.64     .36 

45.2     1.6 

26.29     .33 

38.7     1.8 

55.74     .67 

30.6     1.9 

49.68     .34 

12.3     1.81 

Dec.    4.7 

26.00     .35 

43.7     1.4 

26.62     .33 

36.8     1.8 

56.42     .68 

29.7    0.7 

50.02     .95 

10.4     1.7 

14.7 

26.35  +.34 

42.3  -1.9 

26.95  +.39 

35.1  -1.7 

67.10  +.66 

29.3  -0.1 

50.37  +.34 

8.8  -1.6 

24.7 

26.68     .39 

41.3     0.9 

27.27     .30 

33.4     1.6 

57.74     .69 

29.4  +0.4 

50.70     .39 

7.3     1.4 

34.6 

26.99  +.99 

40.5  -0.6 

27.56  +.98 

31.9  -1.4 

58.34  +.57 

.30.1  +0.9 

51.01  +.30 

6.1  -1.1 
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APPARENT  PLAC: 

1 

BS  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9DraoonU(U.) 

p  Leonis. 

jf  Argus. 

I  Leonis. 

Mmui 
Solar 
Dat«. 

Bight 
Asoension. 

North, 

Bight 
Aaoension. 

Oeolination 
Kbrth. 

Bight 
Ascenaion. 

Deolination 
South. 

Bight 
AaooxiBion. 

DedmatioD 
North. 

b     m 

10  26 

h     m 

10  25 

+76   16 

+  9  52 

h     m 

10  40 

o        / 

-59     5 

h     m 

10  43 

+  11    7 

Jan.    0.7 

8 

33.90  +.98 

66.9  +1.0 

a 
64.73  +.30 

55.0  -1.6 

8 

44.37  +.43 

28''o  -9.8 

22.01  +.31 

73!  1  -1.7 

10.6 

34.83     .87 

68.2    1.5 

55.02     .96 

53.5     1.4 

44.78     .38 

31.0     3.9 

22.31     .98 

71.5    1.4 

20.6 

.35.65     .74 

69.9    9.0 

55.26     .99 

52.2     1.2 

45.12     .31 

34.3     3.4 

22.56    .94 

70.2    1.9 

30.6 

36.31     .58 

72.2    9.4 

55.46     .18 

51.1     0.9 

45.40     .94 

37.8     3.6 

22.78    .90 

69.1     0.9 

Feb.   9.6 

36.82     .41 

74.8    9.7 

55.62    .13 

50.3    0.6 

45.60     .16 

41.5    3.7 

22.96    .15 

68.4    0.6 

19.5 

37.13  +.99 

77.6  49.9 

55.73  +.08 

49.8  -0.4 

45.72  +.06 

45.2  -3.6 

23.08  +.10 

67.9  -0.3 

29.5 

37.26  +.04 

80.6    3.0 

55.79  +.04 

49.6  -0.1 

45.76  +.01 

48.8    3.5 

23.16    .05 

67.7  Hl.l 

Mar.  10.5 

37.21  -.14 

83.7    3.0 

55.80     .00 

49.6  +0.1 

45.73  -.06 

52.3    3.4 

23.19  +.01 

67.8  +0.9 

20.4 

36.99     .30 

86.6    9.6 

55.78  -.04 

49.8    0.3 

45.63     .13 

55.5    3.1 

23.18  -.03 

68.1     0.4 

30.4 

36.61     .45 

89.3     9.6 

55.72     .07 

50.2     0.4 

45.47     .18 

58.5    9.8 

23.14     .06 

68.5    0.5 

Apr.   9.4 

36.09  -.57 

91.7  +9.9 

55.63  -.10 

50.6  +0.5 

45.26  -.93 

61.1  -9.4 

23.06  -.08 

69.1  +0.6 

19.4 

35.47     .68 

93.7     1.8 

55.53    .11 

51.2    0.6 

45.01     .97 

63.3    9.0 

22.97    .10 

69.7    0.7 

29.3 

34.77     .79 

95.3     1.3 

55.41     .19 

51.9    0.7 

44.72     .30 

65.1     1.6 

22.86    .19 

70.4     0.7 

May   9.3 

34.03     .75 

96.3    0.8 

55.28     .19 

52.6    0.7 

44.41     .39 

66.5     1.1 

22.74     .19 

71.2    0.7 

19.3 

33.27     .76 

96.8  -1-0.9 

55.16     .19 

53.2    0.7 

44.09     .33 

67.3    0.6 

22.61     .19 

71.9    0.7 

29.3 

32.52  -.73 

96.7  -0.3 

55.04  -.19 

53.9  +0.6 

43.76  -.33 

67.7  -0.1 

22.50  -.19 

72.6  +0.7 

Juue  8.2 

31.80     .69 

96.1     0.9 

54.93     .10 

54.5    0.6 

43.43     .33 

67.5  +0.4 

22.38    .11 

73.3     0.6 

18.2 

31.14     .69 

95.0     1.4 

54.83     .09 

55. 1     0,5 

43. 1 1     .31 

66.8    0.9 

22.28    .10 

73.8    0.5 

28.2 

30.56     .54 

93.4     1.8 

54.75     .07 

55.6    0.5 

42.80     .99 

65.7     1.3 

22.19     .08 

74.3    0.4 

July   8.1 

30.07     .45 

91.3    9.9 

54.68    .05 

56.0    0.4 

42.5'^     .96 

64.1     1.8 

22.12     .06 

74.7    0.3 

18.1 

29.68  -.34 

88.9  -9.6 

54.64  -.03 

56.4  +0.3 

42.28  -.93 

62.2  +9.9 

22.07  -.05 

75.0  +0.9 

28.1 

29.4 1     .91 

86.1     9.9 

54.62  -.01 

56.6  +0.9 

42.07     .18 

59.8    9.5 

22.03  -.03 

7.5.2  +0.1 

Aug.  7.1 

29.25  -.09 

83.0    3.1 

54.61  +.01 

56.7    0.0 

41.92     .13 

57.3    9.7 

22.01     .00 

75.2  -0.1 

17.0 

29.22  +.03 

79.8    3.3 

54.64     .04 

56.7  -«.l 

4 1 .82  -.07 

54.5    9.8 

22.02  +.09 

75.1     0.9 

27.0 

29.32    .17 

76.4     3.4 

.54.69     .07 

56.5    0.3 

41.78     .00 

51.6    9.9 

22.06    .05 

74.8    0.4 

S«pt.  6.0 

29.55  +.30 

73.0  -3.5 

54.77  +.10 

56.1  H).& 

41.81  +.07 

48.7  +9.8 

22.12 +.08 

74.3  -0.6 

16.0 

29.91     .48 

69.5    3.4 

54.88     .13 

55.5    0.7 

41.92     .14 

45.9    9.6 

22.22     .11 

73.6    0.8 

25.9 

30.40     .55 

66. 1     3.3 

55.03     .16 

54.7     0.9 

42.09     .91 

43.4     9.4 

22.35    .15 

72.7     1.0 

Oct.    5.9 

31.02     .67 

62.8    3.9 

55.21     .20 

53.7     1.9 

42.34     .99 

41.2    9.0 

22.51     .18 

71.5     1.3 

15.9 

31.75     .79 

59.8    9.9 

55.42    .93 

52.4     1.4 

42.67     .35 

39.4     1.5 

22.71     .29 

70.2    1.5 

25.8 

32.59  +.89 

57.0  H8.6 

55.67  +.96 

50.9  -1.6 

43.05  +.41 

38.1  +1.0 

22.95  +.95 

68.6  ^1.7 

Nov.  4.8 

33.53     .98 

54.6    9.9 

55.94     .99 

49.3     1.7 

43.49     .46 

37.4  +0.4 

23.22    .98 

66.9    1.8 

14.8 

34.55  1.04 

52.7     1.7 

56.25     .30 

47.4     1.9 

43  97     .49 

37.3  -0.9 

23.51     .31 

65.0     1.9 

24.8 

35.62  1.00 

51.2     1.9 

56.57     .31 

45.5     1.9 

44.48     .51 

37.9    0.9 

23.83    .39 

63.0    9.0 

Deo.   4.7 

36.73  1.10 

50.3  -0.6 

56.90     .33 

43.6     1.9 

44.99     .51 

39.1     1.5 

24.16    .33 

61.0    9.0 

14.7 

37.83+1.08 

50.0     0.0 

57.23  +.33 

41.7  -1.9 

45.50  +.50 

40.8  -9.0 

24.50  +.33 

59.0-1.9 

24.7 

38.90  1.03 

50.2  +0.5 

57.55     .31 

39.8     1.8 

45.98     .46 

43.1     9.5 

24.82     .39 

57.2     1.8 

34.6 

39.90+  .97 

51.1  +1.1 

57.85  4.99 

_    — —  ^ 

38.2  -1.6 

46.42  +.41 

45.9  -3.0 

25.13  +.30 

55.5  -1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae 

Majoris. 

jLe 

onis. 

S  Crateris. 

r  Leonis. 

1 

Meau 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Declination 
North. 

Kight 
Ascension. 

Decliuatiou 
North. 

Right 
Ascensiuu . 

Declination 
South. 

1 

Right 
Ascension. 

h      m 

10  56 

+  62  20 

h      in 

11     8 

o         / 

+21     7 

h      III 

11   13 

O              / 

-14  10 

h      ui 

11  22 

1 

-f   3  28 

Jan.    0.7 

48.14  +.58 

65.8    0.0 

8.70  +.33 

69.1  -1.6 

8 

44.36  +.31 

14'.8  -9.3 

8 

10.28  +.32 

23.'8  -3.0 

10.7 

48.70     .62 

!    66.1  +0.6 

d.Ol       .30 

67.7     1.2 

44.66     .29 

17.2     2.3 

10.59     .99 

21.9     1.8 

20.(1 

49.19     .46 

67.0     1.2 

9.30     .27 

66.7     0.8 

44.93     .25 

19.5    2.3 

10.87     .36 

20.1     1.6 

30.6 

49.62     .38 

68.4     1.6 

9.55     .23 

66. 1     0.5 

45.16     .21 

21.8     2.3 

11.11     .as 

18.6     1.4 

Feb.   9.6 

49.96     .30 

70.3     2.1 

9.76     .18 

65.8  -0.1 

45.35     .17 

23.9    2.1 

11.31      .18 

17.3     1.1 

19.5 

50.22  +.20 

72.6  +2.4 

9.91  +.13 

65.9  +0.2 

45.50  +.12 

25.9  -1.9 

11.47  +.14 

16.3  -0.9 

29.h 

50.37     .11 

75. 1      2.6 

10.02     .09 

66.2     0.5 

45.60     .08 

27.7     1.6 

1 1 .58     .09 

15.6    0.6 

Mur.  10.5 

50.43  +.01 

77.8     2.7 

10.09  +.04 

66.9     0.7 

45.66  +.04 

29.2     1.4 

1 1 .65     .05 

15.1      0.3 

20.5 

50.40  -.07 

80.5     2.7 

10.10     .00 

67.7     0.9 

45.67     .00 

30.4     1.1 

11.68  +.01 

14.9-0.1 

30.4 

50.28     .15 

83. 1     9.6 

lO.Oe)  -.04 

68.7     1.0 

45.65  -.04 

31.4     0.9 

1 1 .67  -.02 

15.0  +0.1 

Apr.    9.4 

50.09  -.22 

85.6  +2.3 

10.02  -.07 

69.8  +1.1 

45.60  -.06 

32.2  -0.6 

1 1 .63  -.05 

15.2  +4).3 

19.4 

49.85     .27 

87.8     2.0 

9.94     .09 

71.0     1.1 

45.52     .08 

32.7     0.4 

1 1 .57     .07 

15.5    0.4 

29.4 

49.56     .31 

.89.7     1.7 

9.83     .11 

72.1     1.1 

45.43     .10 

33.0  -<i.2 

1 1 .49     .09 

16.0     0.5 

May    9.3 

49.23     .33 

91.1      1.2 

9.72     .12 

73.1      1.0 

45.32     .11 

33.0  +0.1 

11.39     .10 

16.6     0.6 

19.3 

48.90     .34 

92. 1     0.8 

9.59     .12 

74.1     0.9 

45.21     .12 

32.9    0.3 

11.29     .11 

17.2    0.6 

29.3 

48.55  -.34 

92.7  +0.3 

9.47  -.12 

74.9  +0.8 

45.09  -.12 

32.5  +0.5 

11.18  -.11 

17.9  +0.7 

June  8.3 

48.22     .32 

92.8  -0.2 

9.35     .12 

75.6     0.6 

44,97     .12 

32.0    0.6 

11.07     .11 

18.6    0.7 

18.2 

47  90     .30 

92.4     0.6 

9.23     .11 

76.1     0.4 

44.86     .11 

31.2    0.8 

10.97     .10 

19.2    0.7 

2H.2 

47.62     .97 

91.5     1.1 

9.13     .10 

76.4  +0.2 

44.75     .10 

30.4     0.9 

10.87     .09 

19.9    0.6 

July    8.2 

47.37     .23 

90.1     1.5 

9.04     .08 

76.5     0.0 

44.65     .09 

29.4     1.0 

10.78     .09 

• 

20.5    0.6 

Ib.l 

47.16  -.18 

88.4  -1.9 

8.96  -.07 

76.5  -0.2 

44.57  -.08 

28.3  +1.1 

10.70  -.07 

21.1  +0.5 

28.1 

47.00     .14 

86.3    2.3 

8.90     .05 

76.2     0.4 

44.49     .06 

27.1     1.9 

10.63     .06 

21.6    0.4 

Aug.   7. 1 

46.89     .08 

83.8     2.6 

8.86  -.03 

75.7     0.6 

44.44     .04 

26.0     1.2 

10.58     .04 

21.9     0.3 

17.1 

46.84  -.02 

81.1     2.8 

8.85     .00 

75.0     0.8 

44.41  -.02 

24.8     1.1 

10.55  -.02 

22.2  +0.9 

27.0 

46.84  +.04 

78.2    3.0 

8.86  +.03 

74.1     1.0 

44.40  +.01 

23.7     1.0 

10.55  +.01 

22.3     0.0 

Sept.  6.0 

46.91  +.10 

75.1  -3.2 

8.90  +.06 

73.0  -1.2 

44.43  +.04 

22.7  +0.9 

10.57  +.04 

22.2  -0.9 

16.0 

47.05     .17 

71.8     3.3 

8.98     .09 

71.7     1.4 

44.49     .08 

22.0    0.7 

10.6;i     .07 

21.9    0.4 

26.0 

47.25     .24 

68.6    3.3 

9.09     .13 

70.1     1.6 

44.58     .11 

21.4     0.4 

10.72     .11 

21.4     0.6 

Out.    5.9 

47.52     .31 

65.3     3.2 

9.24     .17 

68.4     1.8 

44.72     .15 

21.2+0.1 

10.84     .14 

20.7     0.9 

15.9 

47.86     .37 

62.1     3.1 

9.42     .20 

66.5    2.0 

44.89     .19 

21.3-0.2 

11.01     .18 

19.6    1.1 

25.9 

48.27  +.44 

59.1  -2.9 

9.65  +.24 

64.5  -3.1 

45.10  +.23 

21.7  -0.6 

11.21  +.99 

18.4  -1.4 

Nov.    4.6 

48.74     .49 

56.3     2.6 

9.91     .28 

62.3    2.2 

45.35     .27 

22.5     1.0 

11.45     .96 

16.8     1.6 

14.8 

49.26     .54 

53.«     2.3 

10.20     .31 

60.2    2.2 

45.64     .30 

23.6     13 

1 1 .72     .39 

15.1       1.8 

24.8 

49.83     .58 

51.7      1.9 

10.52     .33 

58.0    2.2 

45.95     .32 

25.1     1.6 

12.02     .31 

13.2    3.0 

Dec.    4.8 

50.42     .60 

50.1      1.4 

10.86     .34 

55.8    2.1 

46.27     .33 

26.9     1.9 

12.34     .33 

ll.l     3.1 

14.7 

51.03  +.61 

4t*.[)  -0.9 

11.21   +.30 

53.9  -1.9 

46.60  +.33 

28.9  -9.1 

12.67  +.33 

9.0  -9.1 

24.7 

51.63     .50 

48.3  -0.3 

1  1 .56      .34 

52.1      1.7 

46.93     .32 

31.1     3.3 

13.00     .38 

6.9    9.1 

34.7 

52.22  +.56 

48.3  +0.3 

11.90  +.33 

50.6  -1.4 

47.25  +.30 

33.5  -3.4, 

13.32  +.39 

4.9  -3.0 

'V 
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APPAJtENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

X  DraconiB. 

V  Leonis. 

j9  Leonis. 

y  Ursae  Majoris. 

MCMUI 

Solar 
Date. 

■ 

1 

Right 
Asoenaion. 

DecUnatioii 
i^oftA. 

Right 
Aaoenaion. 

• 

Deolination 
SotUh. 

Right 
AaceuHion. 

Declination 
Xorth. 

Rigi 
Ascenfl 

It 
lion. 

ID 

47 

Declinatiou 
North, 

1 

h     m 

11  24 

+69  56 

h      m 

11  31 

O            / 

-  0  12 

h      m 

11  43 

O            1 

+  15  11 

h 
11 

O            /     1 

+54  18  ' 

Jan.    0.7 

8 

43.90  +.75 

42.1     0.0 

8 

12.48  +.39 

17.1  -9.1 

20.24  +.33 

51.0  -1.8 

55.41 

+.50 

50.2  -0.9 

10.7 

44.64     .71 

42.3  +0.5 

12.79     .99 

19.1     9.0 

20.56     .31 

49.3     1.5 

55.89 

.47 

49.6  -0.3 

20.7 

45.32     .64 

43.2     1.1 

I3.d7     .96 

21.0     1.8 

20.86     .98 

47.9     1.9 

56.34 

.43 

49.7  +0.3 

30.6 

45.92     .55 

44.6     1.7 

13.32     .93 

22.7     1.6 

21.12     .95 

46.9    0.9 

56.75 

.38 

50.2    0.9 

Feb.    9.6 

46.43     .45 

46.5    9.1 

13.52    .19 

24.2     1.4 

21.35     .31 

46. 1     0.6 

57.10 

.32 

51.4     1.4 

19.6 

46.82  +.33 

48.9  +9.5 

13.69  +.14 

25.5  -1.1 

21.54  +.16 

« 
45.8  -0.9 

57.39  +.35 

.53.0  +1.8 

29.5 

47.08     .90 

51.6    9.8 

13.81     .10 

26.4     0.8 

21.68     .13 

45.7  +0.1 

57.60 

.18 

54.9     9.1 

Mar.  10.5 

47.22  +.08 

54.4     2.9 

13.89     .06 

27. 1     0.6 

21.77     .07 

45.9     0.4 

57.74 

.10 

57.2     2.4 

1          20.5 

1 

47.24  -.04 

57.4     9.9 

13.93  +.09 

27.5    0.3 

21.82 +.03 

46.4     0.6 

57.81 

+.03 

59.7     2.5 

30.5 

47.14     .15 

60.3     2.8 

13.93  -.09 

• 

27.7  -0.1 

21.8    -.01 

47.1     0.8 

57.81 

-.03 

1 

62.3     9.6 

Apr.   9.4 

46.93  -.25 

63.1  +9.6 

13.90  -.04 

27.7  +0.1 

21.81  -.04 

48.0  +0.9 

57.74 

-.09 

64.8  +9.5 

19.4 

46.63     .34 

65.6     9.3 

13.84     .07 

27.6    0.9 

21.76     .06 

48.9     1.0 

57.62 

.14 

67.2    9.3 

29.4 

46.26     .40 

67.8     9.0 

13.76     .08 

27.2    0.4 

21.69     .08 

50.0     1.0 

57.45 

.18 

69.5     9.1 

May    9.3 

45.83     .45 

69.5     1.5 

13.67     .10 

26.8    0.5 

21.60     .10 

51.0     1.0 

57.25 

.21 

71.4     1.8 

19.3 

4.5.36     .48 

70.8     l.O 

13.57     .10 

26.3     0.6 

21.49     .11 

51.9     0.0 

57.03 

.93 

1 

73.0     1 .4 

2S).3 

44.87  -.49 

71.6  +0.5 

13.47  -.11 

25.7  +0.6 

21.38  -.11 

52.8  +0.9 

56.80 

-.95 

74.2  +1.0 

Jutitt  8.3 

44.38     .49 

71.8    0.0 

13.36     .11 

25.0    0.7 

21.27     .11 

53.6     0.7 

56.55 

.25 

74.9     0.5 

18.2 

43.90     .47 

71.6  -0.5 

13.26     .10 

24.3    0.7 

21.16     .11 

.54.3     0.6 

56.30 

.25 

75.2  +0.1 

28.2 

43.45     .44 

70.8     1.0 

13.15     .10 

23.6    0.7 

21.05     .10 

54.8     0.4 

56.06 

.94 

75.1  -0.4 

July  8.2 

1 

43.03     .39 

69.5     1.5 

13.06     .00 

23.0    0.7 

20.95     .10 

55.2     0.3 

55.83 

.22 

74.5     0.8 

18.2 

42.66  -.34 

67.7  -9.0 

12.98  -.08 

22.3  +0.6 

20.85  -.09 

55.4  +0.1 

55.62 

-.19 

73.5  -1.9 

28.1 

42.35     .38 

65.6     9.4 

12.90     .06 

21.7    0.6 

20.77     .07 

55.5  -0.1 

55.44 

.17 

72.0     1.6 

Aug.  7.1 

42. 1 1     .21 

63.0    2.7 

12.85     .04 

21.1      0.5 

20.71     .06 

55.3    0.3 

55.30 

.14 

70.2    9.0 

17.1 

41.93     .13 

60. 1      3.0 

12.81  -.03 

20.7    0.4 

20.66     .04 

54.9     0.5 

55.18 

.10 

68.0     9.3 

27.0 

41.84  -.05 

57.0     3.9 

12.80     .00 

20.4  +0.9 

20.64  -.01 

54.4     0.7 

55.11 

.05 

65.5    9.6 

S«»pt.  6.0 

41.83  +.03 

53.7  -3.4 

12.81  +.03 

20.3     0.0 

20.64  +.02 

53.6  -0.9 

55.08 

-.01 

62.8  -9.9 

K>.0 

41.91     .13 

50.2     3.5 

12.85     .06 

20.3  -0.9 

20.67     .05 

52.6     1.1 

55.11 

+.04 

59.8    3.1 

26.0 

42.08     .39 

46.6     3.6 

12.93     .10 

20.6    0.4 

20.74     .09 

51.4     J. 3 

55.20 

.10 

56.6    3.2 

Oct.    5.9 

42.34     .31 

43.0     3.5 

13.05     .14 

21.2    0.7 

20.85     .13 

49.9     1.6 

55.33 

.16 

.53.3     3.3 

15.9 

42.71     .41 

39.6    3.4 

13.20     .18 

22.0    1.0 

20.99     .17 

48.3     1.8 

55.53 

.29 

50.1     3.3 

25.9 

43.16 +.50 

36.2  -3.9 

13.40  +.91 

23.1  -1.9 

21.18  +.21 

46.4  -9.0 

55.7ri  +.98 

46.8  -3.2 

'Nov.   4.9 

43.70     .58 

33.2    9.9 

13.63     .95 

24.5     1.5 

21.41     .25 

44.3     2.1 

56.09 

.34' 

4.3.6    3.1 

14.8 

44.33     .68 

30.4     9.6 

13.90     .98 

26.1     1.7 

21.67     .28 

42.2    2.2 

.56.46 

.39 

40.6     2.9 

24.8 

45.02     .79 

28.0    9.1 

14.19     .31 

28.0     1.9 

21.97     .31 

39.9    9.9 

56.89 

.43 

37.9     2.6 

Dec.    4.8 

45.76     .76 

26.1     1.6 

14.51     .39 

30.0    9.0 

22.29     .33  i 

1 

37.7     9.2 

57.35 

.47 

35.5     2.2 

14.8 

46.53  +.78 

24.8  -1.1 

14.84  +.33 

32.1  -2.1 

22.62  +.34 

35.5  -2.1 

57.83  +.49 

3:^.6  -1.7 

24.7 

47.32     .77 

24.0  -0.5 

15.17     .33 

34.2    9.1 

22.96     .34 1 

33.5    2.0 

58.33 

.49 

32.1     1.2 

34.7 

48.08  +.75 

23.8  +0.1 

15.49  +.31 

36.3  -9.0 

23.29  +.39 

31.6  -1.7 

58.83 

+.48 

31.2-0.6 

336 


FIXED   STARS,   1888. 


APPABENT  PLAGES  FOB  THE  UPPEB  TBANSIT  AT  WASHINGTON. 

0  Virginia. 

4  Draconis  (H.) 

y  Corvi. 

fi  ChamsBleontis. 

Mean 
SoUr 
Date. 

Bight 
Aaoeniion. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DecUnatian 
Souih. 

h     m 

11  59 

h      m 

12     6 

+78    13 

h     m 

12  10 

o        / 

—  16  55 

h     m 

12  11 

-78  40 

-f  9' 20 

Jan.    0.7 

8 

29.61  +.33 

78'.'4  -9.0 

B 

55.10+1.93 

64.2  -0.4 

s 
2.34  +.34 

2.4  -9.9 

s 
49.03+1.19 

59!2  -1.4 

10.7 

2<).93     .31 

76.6     1.8 

56.31    1.18 

64.1  +0.9 

2.66     .39 

4.6     9.3 

50.79   1.19 

60.9    9.0 

80.7 

30.23     .09 

74.9     1.5 

57.46  l.ll 

64.6    0.9 

2.97     .99 

6.9     9.3 

51.87   1.09 

63.2    9.5 

30.6 

30.50     .35 

73.5     1.9 

58.52  1.00 

65.8     1.5 

3.25     .96 

9.2     9.9 

52.83     .89 

65.9    9.9' 

Feb.    9.6 

30.74     .31 

72.5     0.9 

59.45     .85 

67.5    9.0 

3.48     .93 

11.4     9.1 

53.65     .75 

69. 1     3.3 

19.6 

30.93  +.17 

• 
71.7-0.6 

60.23+  .68 

69.8  +9.5 

3.69  +.18 

13.4  -9.0 

54.32+  .59 

72.5  -3JS 

29.6 

31.08     .13 

71.3  -0.3 

60.82     .49 

72.4     9.8 

3.85     .14 

15.3     1.8 

54.82     .49 

76.2     3.7 

Mar.  10.5 

31.19     .09 

71.2     0.0 

61.21     .99 

75.4     3.0 

3.96     .10 

17.0     1.6 

55.16     .95 

80.0    3.8 

20.5 

31.26     .05 

71.3  +0.3 

61.40+  .09 

78.4     3.1 

4.04     M 

18.5     1.3 

55.32+  .08 

83.8    3.8 

30.5 

31.29  +.01 

71.7     0.5 

61.38-  .11 

81.6     3.1 

4.08  +.03 

19.7     1.1 

55.31-  .09 

87.5    3.7 

Apr.    9.5 

31.28  -.03 

72.2  +0.6 

61.17-  .30 

84.6  +9.9 

4.08  -.01 

20.7  -0.9 

55.15-  .94 

91.1  -3.5 

19.4 

31.25     .05 

72.9     0.7 

00.79     .46 

87.4     9.7 

4.06     .04 

21.4     0.6 

54.83     .39 

94.5    3.3 

29.4 

31.19     .07 

73.7     0.8 

60.25     .60 

89.9     9.3 

4.01       .06 

22.0    0.4 

54.:i6     .53 

97.7     3.0 

May    9.4 

31.12     .06 

74.6     0.8 

59.58     .79 

92.1     1.9 

3.94     .06 

22.3  -0.9 

53.77     .65 

100.5    9.6 

19.3 

31.03     .09 

75.4     0.8 

58.81     .81 

93.8     1.4 

3.86     .09 

22.4     0.0 

53.06     .75 

102.9     9.9 

29.3 

30.93  -.10 

76.3  +0.8 

57.97-  .86 

95.0  +0.9 

3.76  -.10 

22.3  +0.9 

52.26-  .84 

1 
104.9  -1.7 

June  8.3 

30.83     .10 

77.0     0.7 

57.09     .89 

95.6  +0.4 

3.66     .11 

22.0    0.4 

51.38     .91 

106.3     1.9 

18.3 

30.72     .11 

77.8     0.7 

56.18     .90 

95.7  -0.9 

3.54     .11 

21.5    0.5 

50.44     .96 

107.3     0.7 

28.2 

30.61     .11 

78.4     0.6 

55.29     .87 

95.2     0.7 

3.43     .19 

20.9    0.7 

49.46     .98 

107.7  -O.I 

July   8.2 

30.51     .10 

78.9     0.5 

54.44     .83 

94.2     1.3 

3.31     .11 

20. 1     0.8 

48.48     .97 

107.5  +0.4 

18.2 

30.41  -.09 

79.3  +0.3 

53.63-  .77 

92.7  -1.8 

3.20  -.11 

19.3  +0.9 

47.52-  .94 

106.8  +0.9  1 

28.2 

30.33     .08 

79.6  +0.9 

52.91     .68 

90.7     9.9 

3.10     .10 

18.3     1.0 

46.60     .87 

105.6     1.5 

Aug.   7.1 

30.25     .07 

79.7     0.0 

52.27     .58 

88.3     9.6 

3.00     .09 

17.2     l.l 

45.77     .78 

103.9     1.9: 

17.1 

30.19     .05 

79.7  -0.1 

51.74     .47 

85.4     3.0 

2.92     .07 

16.1     1.1 

45.04     .68 

101.7     9.4  1 

1 

27.1 

30.15  -.03 

79.4     0.3 

51.33     .34 

82.3    3.3 

2.87     .04 

15.1     1.0 

44.45     .51 

99.2    9.7 

! 

Sept.  6.0 

30.14     .00 

79.0  -0.5 

51.06-  .90 

78.9  -3.5 

2.84  -.01 

14.1  +0.9 

44.02-  .34 

i 
96.4  44.9 

16.0 

30.16  +.03 

78.3     0.8 

50.94-  .05 

75.2    3.7 

2.84  +.09 

13.2    0.8 

43.77-  .15 

93.4     3.0  ; 

26.0 

30.21     .07 

77.5     1.0 

50.93+  .11 

71.5     3.8 

2.87     .06 

12.5     0.6 

43.73+  .06 

90.3     3.0 

Oct.    6.0 

30.30     .11 

76.3     1.9 

51.15      .97 

67.7     3.8 

2.95     .10 

12.1  +0.3 

43.89     .97 

87.3    9.9 

15.9 

30.43     .15 

75.0     1.5 

51.50     .43 

63.9    3.7 

3.07     .14 

11.9     0.0 

44.26     .47 

84.5    9.7 

1 

25.9 

30.60  +.19 

73.4  -J  .7 

52.01+  .59 

60.2  -3.5 

3.24  +.19 

12.1  -0.3 

44.84+  .67 

81.9  +9.4 

Nov.   4.9 

30.81      .23 

71.6     1.9 

52.68     .75 

56.8    3.3 

3.45     .93 

12.6    0.7 

45.60     .84 

79.7     1.9, 

14.8 

31.0ei     .37 

69.5     9.1 

53.51     .89 

53.6     3.0 

3.70     .97 

13.4     1.0 

46.53     .99 

78.1     1.4 

24.8 

31.34     .30 

67.4     9.9 

54.47   1.09 

50.9     9.5 

3.99     .30 

14.6     1.4 

47.59  l.ll 

76.9     0.8' 

Dec.    4.8 

31.65     .33 

65.2     9.9 

55.54   1.19 

48.6    9.0 

4.30     .39 

16.1     1.7 

48.74   1.18 

76.4  +0.9  \ 

14.8 

31.98  +.33 

63.0  -«.9 

56.70+1.18 

46.8  -1,5 

4.63  +.33 

17.9  -1.9 

49.95+1.99 

1 

76.5  -0.4 

24.7 

32.31     .33 

60.9     9.1 

57.91    1.29 

45.6     0.8 

4.97     .33 

20.0    9.1 

51.17  1.91 

77.3    1.1 

1          34.7 

32.64  +.33 

58.9  -1.9 

59.14+1.94 

45.1  -<l.9 

5.31  +.33 

22.2-4.3 

52.37+1.17 

78.7  -1.7 ! 

- 

—  — 

■  ~ ■    —         -   " 

-  -     — 

- 
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APPARKNT  PLACES  FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 

17  Virginia. 

a*  Gmoif. 

p  Corri. 

c  Draconii. 

Mmh 
SdUr 
Date. 

Bight 
Aaoenalon. 

Sauih, 

Bight 
ABOenaioii. 

Deollnatlon 
South, 

Bight 
Asoension. 

DeoUnatUm 
OmOL 

Bight 
Asoenaion. 

Declination 
Korth, 

h     m 

12  14 

0       / 

-  0    2 

h     m 

12  20 

-62*  28 

h     m 

12  28 

-22*46 

h     m 

12  28 

+10  23 

Jan.    0.7 

8 

9.93  -I-.83 

35.9  -9.1 

B 

22.68  +.67 

18.7  -1.6 

29.72  +.34 

26'.0  -9.1 

a 
40.34  +.77 

/I 
66.3  -0.0 

10.7 

10.25     .SI 

37.9    9.0 

23.24     .64 

20.6     9.9 

30.06     .33 

28.2    9.9 

41.11      .76 

65.7  -0.3 

20.7 

10.56     M 

39.9    1.8 

23.76     .50 

23.0     9.6 

30.38     .31 

30.5    9.3 

41.86     .73 

65.8  40.3 

30.7 

10.83     .96 

41.6    1.6 

24.23     .44 

25.8    9.9 

30.67     .98 

32.9    9.4 

42.56     .67 

66.4     1.0 

Feb.   9.6 

11.07     .99 

43.1     1.4 

24.65     .38 

28.9     3.9 

30.93    .94 

35.2    9.3 

43.19    .69 

67.7     1.6 

19.6 

1 1 .27  +.18 

44.4  -1.1 

24.99  +.31 

32.3  -3.4 

31.16  +.90 

37.5  -9.9 

43.73  4.49 

69.5  49.1 

29.6 

11.44     .H 

45.4    0.0 

25.26     .93 

35.7     3.5 

31.34     .16 

39.6     9.0 

44.17     .37 

71.8    9.5 

Mar.  10.5 

11.56     .10 

46.1     0.6 

25.46     .16 

39.3     3.5 

31.48     .19 

41.6     1.9 

44.48     .95 

74.5    9.8 

20.5 

11.64     .00 

46.5    0.3 

25.57     .06 

42.7     3.4 

31.57     .06 

43.4     1.7 

44.67     .13 

77.4     9.9 

30.5 

11.68 +.03 

46.7  -0.1 

25.62  +.01 

46.1     3.3 

31.63    .04 

44.9     1.4 

44.75  +.01 

80.4     3.0 

Apr.   9.5 

11.69     .00 

46.7  40.1 

25.60  -.05 

49.4  -3.1 

31.66  +.01 

46.3  -1.9 

44.70  -.10 

83.4  44.0 

19.4 

11.68 -.03 

46.5    0.3 

25.52     .11 

52.4     9.9 

31.65 -.09 

47.4     1.0 

44.54     .90 

86.3    9.8 

29.4 

11.63     .05 

46.2    0.4 

25.38     .17 

55.0     9.5 

31.62    .04 

48.3    0.8 

44.29     .99 

89.0    9.5 

May   9.4 

11.57     .07 

45.7    0.5 

25.19     .99 

57.4     9.9 

31.56    .07 

48.9    0.5 

43.95    .37 

91.4    9.9 

19.4 

11.50     .06 

45.2    0.6 

24.95     .96 

59.4     1.6 

31.49     .06 

49.3    0.3 

43.55    .43 

93.3     1.8 

29.3 

11.41  -.09 

44.6  +0.6 

24.67  -.99 

61.0  -1.3 

31.40 -.10 

49.5  -0.1 

43. 10  -.47 

94.9  +1.3 

June  8.3 

11.31     .10 

43.9    0.7 

24.36     .39 

62.1     0.9 

31.29     .11 

49.4  40.9 

42.61     .50 

95.9     0.8 

18.3 

11.21     .10 

43.2    0.7 

24.01     .34 

62.7  -0.4 

31.18     .19 

49.2    0.4 

42.10     .51 

96.4  40.3 

28.2 

11.11     .10 

42.6    0.7 

23.68     .36 

62.9  +0.1 

31.06    .19 

48.7     0.6 

41.59     .51 

96.4  -0.3 

Jalj   8.2 

11.00     .10 

41.9    0.6 

23.32     .36 

62.6     0.6 

30.93     .13 

48.0     0.8 

41.08     .49 

95.9    0.8 

18.2 

10.90  -.10 

41.3  +0.6 

22.97  -.35 

61.7+  1.0 

30.81  -.19 

47.2  +0.9 

40.60  -.47 

94.8  -1.3 

28.2 

10.81     .09 

40.7    0.5 

22.63     .33 

60.5     1.5 

30.68    .19 

46.2     1.1 

40.15     .43 

93.2     1.8 

Aug.  7.1 

10.72     .06 

40.2    0.4 

22.31     .99 

58.7     1.9 

30.57     .11 

45.0     1.9 

39.75     .38 

91.2    9.9 

17.1 

10.65     .06 

39.9    0.3 

22.04     .95 

66.7    9.9 

30.47     .00 

43.8     1.9 

39.40     .39 

88.8    9.6 

27.1 

10.60     .04 

39.6  40.9 

21.81     .19 

« 

54.3    9.5 

30.39    .07 

42.6     1.9 

39. 1 1     .95 

86.0    3.0 

Sept.  6.1 

10.57  -.01 

39.5     0.0 

21.65 -.13 

51.7  +9.7 

30.34  -.04 

41.4  +1.9 

38.91  -.17 

82.8  -3.3 

16.0 

10.57  +.09 

39.7  -<l.9 

21.56 -.05 

49.0    9.7 

30.32    .00 

40.2     1.1 

38.78  -.08 

79.4    3.5 

26.0 

10.61     .05 

40.0     0.4 

21.56  +.04 

46.3    9.7 

30.34  +.04 

39.2    0.9 

38.74  +.01 

75.8    3.7 

Oct.    6.0 

10.68     .09 

40.6    0.7 

21.64     .13 

43.7     9.5 

30.40     .06 

38.4    0.7 

38.80     .11 

72.1     3.7 

15.9 

10.80     .13 

41.4     1.0 

21.82     .99 

41.2    9.3 

30.50     .13 

37.9    0.4 

38.97     .99 

68.4    3.7 

25.9 

10.95  +.18 

42.5  -1.9 

22.08  +.91 

39.1  +1.9 

30.66  +.18 

37.7  +0.1 

39.24  +.39 

64.6  -3.7 

Nov.   4.9 

11.15     .99 

43.9     1.5 

22.43     .30 

37.4     1.5 

30.86    M 

37.8  -0.3 

39.61     .43 

61.0    3.5 

14.9 

11.39     .95 

45.5    1.7 

22.86     .46 

36.1     1.0 

31.10     .96 

38.3    0.7 

40.09    .59 

57.6    3.9 

24.8 

11.66     .99 

47.3     1.9 

23.35     .59 

35.4  40.4 

31.39     .30 

39.2    1.0 

40.66     .61 

54.6    9.9 

Dec.    4.8 

1 1 .96     .31 

49.3    9.1 

23.90     .56 

35.3  -0.9 

31.70     .33 

40.4     1.4 

41.31     .68 

51.9     9.4 

14.8 

12.28  +.39 

51.4  -9  1 

24.47  +.58 

35.8  -0.8 

32.04  +.34 

42.0  -1.7 

42.03  +.74 

49.7  -1.9 

24.8 

12.61     .33 

53.5    9.1 

25.05     .56 

36.8     1.3 

32.39     .35 

43.8    9.0 

42.79     .n 

48.0    1.3 

34.7 

12.94  +.39 

55.7  -9.0 

25.63  +.56 

38.5  -1.9 

32.73  +.34 

45.9  -9.9 

43.57  +.78 

47.0  H>.7 

22 
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APPARENT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WASHINGTON. 

32>  Camelop.  (H.) 

a  Can.  Venaticoram. 

0  Virginia. 

a  Virginia. 

Hean 
8olw 

\    • 

Bigbt 
AaoeoBlon. 

Dedinatlon 
North, 

Rigbt 
Ascension. 

Declination 
North. 

RifTht 
Ascension. 

Declination 
South, 

Bight 
Aso^aion. 

DeeUnatloa 
Bouih. 

b     m 

12  48 

O           1 

+84    0 

h     m 

12  50 

+  38  54 

b     m 

13    4 

e        t 

-  4  56 

b     m 

13  19 

O           t 

-10  34 

Jan.    0.8 

13.92-Hi.JB 

63.7  -0.8 

• 

46.18 +.39 

76*4  -1.9 

s 
8.15  +.33 

20'.4  -9.1 

s 
10.60  +.33 

26^4  -9.0 

10.7 

16.17  9.94 

63.3  -0.9 

46.57     .39 

74.7     1.4 

8.48     .39 

22.5    9.0 

16.93    .33 

28.4    9.0 ! 

30.7 

18.40  9.18 

63.4  -1-0.5 

46.95     .37 

73.6    0.9 

8.79     .31 

24.5    9.0 

17.25     .39 

30.4    9.0 

30.7 

20.5:)  9.05 

64.2    1.1 

47.30    .34 

73.0  -0.3 

9.09     M 

26.4     1.8 

17.56     .30 

32.4    1.0 

Feb.   9.6 

22.49  1.83 

65.7    1.7 

47.63     .30 

73.0  +6.9 

9.36     .96 

28.1     1.6 

17.84     JB7 

34.2    1.8 

19.6 

24.20-1-1.56 

67.7  ■W.9 

47.91  +.96 

73.4  +0.7 

9.60  +.99 

29.6  -1.4 

18.09  +.94 

35.9  -1.6 

39.6 

25.60  1.93 

70.1     9.6 

48.15     .91 

74.4     1.1 

9.81     .19 

30.8    1.1 

18.31     .90 

37.4     1.4 

Mar.  10.6 

26.65     .86 

72.9    9.9 

48.34     .16 

75.7     1.5 

9.98     .15 

31.8    0.8 

18.50     .16 

38.7    1.9 

20.5 

27.33     .48 

.76.0    3.1 

48.48     .11 

77.4     1.9 

10.11     .11 

32.5    0.6 

18.64     .13 

39.7    0.9 

30.5 

27.6  U  .09 

79.1     3.1 

48.57     .06 

79.4    9.0 

10.21     .08 

33.0    0.4 

18.75    .10 

40.5    0.7 

Apr.   9.5 

27.51-  .99 

82.2  •fS.l 

48.60  +.09 

81.5  +9.9 

10.27  +.05 

33.3  -0.9 

18.83  +.06 

41.1  -0.5 

19.6 

27.03     .65 

85.2    9.9 

48.60  -.09 

83.7     9.9 

10.30  +.09 

33.4    0.0 

18.88    .03 

41.5    0.3 

S9.4 

26.20    .98 

88.0    9.6 

48.56     .06 

85.9     9.1 

10.31  -.01 

33.3  +0.9 

18.90  +.01 

41.7-0.1 

Maj   9.4 

25.07  1.96 

90.4     9.9 

48.48    .09 

88.0     9.0 

10.29    .03 

33.0    0.3 

18.90  -.01 

41.8    0.0 

19.4 

23.68  1.49 

92.5     1.8 

48.38    .11 

89.9    1.8 

10.25    .05 

32.6    0.4 

18.87     .04 

41.7  +0J 

99.4 

22.08-1.68 

94.0  +1.3 

48.26  -.13 

91.6  +1.5 

10.19  -.07 

32.2  +0.5 

18.82  -.06 

41.5  +0.3 

Jaue  8.3 

20.33  1.80 

95.0    0.7 

48.11     .15 

93.0    1.9 

10.11     .06 

31.6    0.5 

18.75    .06 

41.2    0.4 

18.3 

18.48  1.87 

95.5  40JI 

47.96    .16 

94.0    0.9 

10.02     .00 

31.1     0.6 

18.67     .00 

40.7    0.6 

S8.3 

16.59  1.80 

95.4  -0.4 

47.79    .17 

94.7    0.5 

9.92    .10 

30.5    0.6 

18.57     .10 

40.2    0.5 

July   8.2 

14.70  1.87 

94.7    0.9 

47.63    .17 

96.1  +0.1 

9.82    .11 

29.8    0.6 

18.46    .11 

39.6    0.6 

18.8 

12.86-1.79 

93.5  -1.5 

47.46  -.16 

95.0  -6.9 

9.70  -.11 

29.2  +0.6 

18.34  -.19 

39.0  +6.6 

28.8 

11.12  1.67 

91.8    1.9 

47.30    .16 

94.6    0.6 

9.59    .11 

28.6    0.6 

18.22    .19 

38.4    0.7 

Aug.  7.2 

9.51    1.69 

89.6    9.4 

47.16    .14 

93.8    1.0 

9.48    .11 

28.0    0.5 

18.10    .19 

37.7    0.6 

17.1 

8.08  1.98 

87.0    9.8 

47.01     .13 

92.6    1.3 

9.37    .10 

27.5    0.6 

17.99    .11 

37.1     0.6 

27.1 

6.86  1.11 

84.0    9.1 

46.89    .10 

91.1     1.7 

9.28    .08 

27.1     0.4 

17.88    .00 

36.5    0.6 

SepU  6.1 

5.87-  .85 

80.7  -3.4 

46.81  -.07 

69.2 -S.1 

9.21  -.06 

26.8+0.9 

17.80  -.07 

36.0  +6.5 

16.1 

5.14     M 

77.2    3.7 

46.75  -.04 

87.0    9.8 

9.16  -.08 

26.7    0.0 

17.73     .04 

35.6    6.4 

26.0 

4.71-  M 

73.4    3.8 

46.73  +.01 

84.5    9.6 

9.15    .00 

26.7-0.9 

17.71  -.01 

35.3 +«.9 

Oot    6.0 

4.57+  .03 

69.6    3.9 

46.76    .00 

81.8    9.8 

9.17  +.04 

27.0    0.4 

17.71  +.03 

35.2    6.0 

16.0 

4.76     .35 

65.7    3.8 

46.84     .10 

78.9    3.0 

9.24     .09 

27.5    0.6 

17.76    .07 

35.4 -0.3 

25.9 

6.28-1-  .68 

61.9  -3.7 

46.97  +.16 

75.8  -3.1 

9.35  +.13 

28.3  -6.9 

17.86  +.19 

35.8-6.5 

Nor.  4.9 

6.11    1.01 

58.3    8.5 

47.15    .91 

72.7     3.1 

9.60     .18 

29.3    1.9 

l&Ol     .17 

36.5    0.8 

14.0 

7.29  1.33 

54.8    3.9 

47.38    .96 

69.6    3.1 

9.70     M 

30.6    1.4 

18.20     .91 

37.5    1.1 

24.9 

8.75  1.60 

51.8    9.9 

47.66     .30 

66.5    3.0 

9.94     M 

32.2    1.7 

18.43     .95 

38.7     1.4 

Deo.   4.8 

10.49  1.85 

49.1     9.4 

47.98     .34 

63.6    9.8 

10.22    .99 

34.0    1.9 

18.70     M 

40.2    1.6 

14.8 

12.45-M.OO 

47.0  -1.8 

48.34  +.37 

61.0  -9.5 

10.53  +.31 

35.9  -9.6 

19.01  +.81 

41.9  -1.8  j 

24.8 

14.58  9.18 

45.4     1.9 

48.72     .39 

58.6    9.1 

10.85     .33 

38.0    9.1 

19.33     .33 

43.8    9.0 

34.8 

16.81 44JU 

44.5  -«.6 

49.12  +.39 

56.7  -1.7 

11.18 +.34 

40.1  -9.0 

19.66  +.34 

45.8  -9.1 , 
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AFPABBNT  PLAGES  FOB  THB  UFPEB  TBAKBIT 

AT  WASH 

IMQTON. 

(Virginia. 

9  Vnm  Mijoria. 

vBootii. 

/SContanri. 

Mmui 
Solar 
Dale. 

Aaoeosten. 

DedUaatioD 
Sauih, 

Bight 
Aaeenaion. 

Korik. 

Bight 
AKHmirfon. 

DMUmtfon 
Korik. 

Bight 
AeoflDskui. 

South, 

h     n 

18  28 

-  0     1 

h     n 

13  43 

+49  61 

h     n 

18  49 

+  18  67 

h     m 

18  66 

-69' 49' 

Jan.   0.8 

58.10  -{..aa 

M^  -9.1 

8 

6.08  +.49 

72.1  -9.9 

8 

19.83  +.83 

33.8  -9.4 

8 

54.01  +.66 

38.7  -0.6 

10.8 

58.48    .99 

19.3    9.0 

6.45    .44 

70.1     1.7 

20.16    .83 

31.5    9.0 

54.57     .68 

33.4    1.0 

80.7 

58.74    .» 

81.8    1.9 

6.89     .48 

68.7    1.1 

20.50     .38 

89.7     1.7 

55.13     .66 

34.7    IJ 

30.7 

59.05    .80 

83.0    1.7 

7.38    .49 

67.9-9.fi 

20.82    .81 

28.1     1.8 

55.67     .68 

36.3    1.9 

Feb.   9.7 

59.34     .97 

84.6    1.4 

7.73     .30 

67.7  40.1 

21.13     .90 

27.0    0.9 

56.18    M 

38.4    9J 

19.7 

59.59  +.94 

85.9  -1.9 

8.10  +.8S 

68.1  +0.7 

21.41  +.97 

26.3  -9.6 

m 

56.65  +.44 

40.8  -9J 

29.6 

59.88     .91 

86.9    0.9 

8.43     .81 

69.1     1.8 

21.66     .98 

26.1     0.0 

57.08    .40 

43.5    9.7 

Mar.  10.6 

60.01     .17 

87.6    0.0 

8.78    M 

70.6    1.7 

21.87    M 

26.3  49.4 

57.45     .84 

46.3    9.9 

80.6 

60.16     .14 

88.1     0.3 

8.94     M 

78.6    9.1 

22.05    .16 

26.8    0.7 

57.76    .96 

49.3    8.0 

30.5 

60.88    .10 

88.3  -0.1 

9.1 1     .14 

74.8    9.4 

22.19    .19 

27.7    1.0 

58.01     .99 

58.3    8.0 

Apr.  9.5 

60.36  +.07 

88.8  49.9 

9.88  +.08 

77.4  +9.6 

22.29  +.09 

28.8  +1 J 

58.21  +.16 

55.3  -3.0 

19.5 

60.48    .04 

88.0    0.8 

9.87  +.08 

80.1     9.7 

22.36    .06 

30.1     1.4 

58.34     .10 

58.3    9.9 

89.6 

60.44  +.01 

87.5    0.5 

9.88  -.09 

88.8    9.7 

22.40  +.09 

31.6    1.6 

58.41  4.04 

61.8    9.9 

Maj   9.4 

60.45  -.01 

87.0    0.0 

9.83    .07 

85.4    9.0 

22.41  -.01 

33.2    1.6 

58.43  -.09 

63.8    9.6 

19.4 

60.48    .03 

86.4    0.7 

9.14    .11 

87.9    9.3 

22.39    .08 

34.7    1.6 

58.38    .97 

66.3    9.8 

89.4 

60.38  -.00 

85.7  49.7 

9.01  -.14 

90.1  49.1 

28.35  -.06 

36.2  +1.4 

58.28  -.19 

68.5  -9.9 

Jane  8.4 

60.38    .07 

85.0    0.7 

8.85    .17 

98.0    1.7 

88.88    .07 

37.6    1.8 

58.14     .17 

70.4     1.7 

laa 

60.84     .00 

84.3    0.7 

8.66    JO 

93.5    1.8 

88.80    .09 

3a8  1.1 

57.94     .99 

71.8     1.3 

88.3 

60.14    .10 

83.6    0.7 

8.45    M 

94.7    9.9 

88.10    .11 

39.9    0.9 

57.70     JO 

73.0    9.9 

Jolj   8.3 

60.04     .11 

83.9    0.0 

8.88    .98 

95.4  +0.8 

81.98    .19 

40.7    0.7 

57.48    .90 

73.7  -9.6 

18.8 

50.98  -.19 

88.3  +0.0 

7.98 -.94 

95.6    0.0 

81.85 -.18 

41.3  49.6 

57.10  -.31 

74.0    9.9 

89.8 

59.80    .19 

81.8    0.6 

7.74     .94 

95.4  -<l.4 

81.72    .14 

41.6 +0J8 

56.79     J3 

73.8  49.4 

Aug.  7.8 

59.68    .19 

81.4     0.4 

7.50     .98 

94.7    0.9 

21.58     .14 

41.7-9.1 

56.46     J3 

73.8    9.8 

17.8 

59.57    .11 

81.0    0.3 

7.87     .99 

93.6    1.4 

21.44     .13 

41.5     0.8 

56.13     M 

78.1     IJ 

87.1 

59.46    .10 

80.8  49.1 

7.06     .90 

92.0    1.8 

21.31     .19 

41.0    0.0 

55.88    .90 

70.7    1.9 

Sepl.  6.1 

59.37 -.08 

80.8    0.0 

6.87  -.17 

90.1  -9.9 

21.20  -.10 

40.2  -0.9 

55.55  -JO 

68.9  +1.9 

16.1 

59.30    .00 

80.9-9.9 

6.78    .18 

87.7    9.6 

21.10     .09 

39.2    IS 

55.38    JO 

66.8    9J 

86.1 

59.86  -.09 

81.8    0.4 

6.60    .09 

85.0    9.9 

21.04     .06 

37.9    1.6 

55.16     .13 

64.5    9.8 

Oct.    6.0 

59.86  +.00 

81.8    0.0 

6.54  -.04 

82.0    8.1 

21.01  -.01 

36.3    1.7 

55.06  -.06 

68.1     9.4 

16.0 

59.30    .08 

88.6    0.9 

6.53  +.00 

78.7    8.4 

21.02 +.08 

34.4    9.9 

55.06  +.04 

59.7     9.4 

86.0 

59.38  -l-.ll 

83.6  -1.9 

6.58  +.00 

75.2  -8.5 

21.08 +.09 

32.3 -9Ji 

55.14  4.13 

57.4  49J 

Not.  4.9 

59.51     .10 

84.9     1.4 

6.69    .18 

71.7    8.6 

21.18    .13 

29.9    9.4 

55.31     J9 

55.3    9.9 

14.9 

59.69    M 

86.4     1.0 

6.87     .91 

68.1     8.5 

21.34     .18 

27.4    9.0 

55.57    .80 

53.4     1.7 

84.9 

59.91     .94 

88.8    1.8 

7.12     .97 

64.6    3.4 

81.54     .99 

24.8    9.7 

55.91     .38 

51.9     1.8 

Deo.  4.9 

60.17    .97 

30.1     9.0 

7.48    .38 

61.2    8.9 

21.78     .98 

22.1     9.7 

56..33    .45 

50.9    0.8 

14.8 

60.46  +.80 

38.8  -9.1 

7.78  +.38 

58.1  -9.0 

22.06  +.99 

19.4  -9.6 

56.81  4.50 

50.3  40.3 

84.8 

60.77    M 

34.3    9.1 

8.18    .41 

55.4     9.6 

22.37    .39 

16.9    9.6 

57.33     .64 

50.3  -OJ 

34.8 

61.09  +.39 

36.4  -9.1 

8.60  +.48 

53.1  -9.1 

22.70  +.83 

14.5 -9Ji 

57.88  +.66 

60.7  -0.7 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  DraconiB. 

a  Bootia. 
(Araurus,) 

e  Bootis. 

i 
p  Bootia. 

Bight 
Asoension. 

Declination 
North. 

Sight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

DeclinatioD 
North. 

i 

li      m 

14     1 

+64  54 

h      m 

14  10 

+ 19  45 

h      m 

14  21 

+52  21 

b      m 

14  26 

+30  51 

Jan.    0.8 

a 
19.13  +.67 

30.1   -9.3 

8 

31.78  +.39 

56.9  -9.5 

s 
21.15 +.41 

59.'5  -9.6 

s 
58.67  +.39 

45.3  -9.6 

10.8 

19.72     .60 

28.1     1.6 

32.10     .39 

54.6    9.9 

21.57     .44 

57. 1     9.1 

59.00     .34 

49.9    9.9 

80.8 

20.33     .61 

26.8    1.0 

32.43     .33 

52.6     1.8 

22.02     .45 

55.3     1.5 

59.35     .35 

40.9     1.8 

30.7 

20.94     .60 

26.1  -0.3 

32.76     .39 

50.9     1.4 

22.47     .44 

54.1     0.9 

59.70     .84 

39.3     1.3  > 

Feb.   9.7 

21.53     .57 

26.1  +0.3 

33.07     .30 

49.7     1.0 

22.91     .43 

53.6  -0.9 

60.03     .33 

38.2    0.8^ 

1 

19.7 

22.08  +.59 

26.7  +1.0 

33.36  +.97 

48.9  -0.6 

23.32  +.40 

53.7  +0.4 

60.35  +.31 

37.7  -0.3 

29.6 

22.58     .46 

28.0     1.4 

33.62     .95 

48.5  -0.1 

23.70     .36 

54.4     1.0 

60.64     .97 

37.7  +0.3; 

Mar.  10.6 

23.00     .39 

29.8    9.0 

33.85     .91 

48.6  +0.3 

24.03     .31 

556     1.5 

60.90     .94 

38.2    0.7 

20.6 

23.35     .31 

32. 1     9.4 

34.04     .18 

49.1     0.7 

24.32     .96 

57.4     9.0 

61.13     M 

39.2    1.9 

30.6 

23.62     .» 

34.7     9.8 

34.20     .14 

49.9     1.0 

24.54     .90 

59.6    9.4 

61.31     .17 

40.6     1.5 

1 

Apr.   9.5 

23.79  +,13 

37.6  +3.0 

34.33  +.11 

51.0  +1.9 

24.71  +.14 

62.1  +9.6 

61.46 +.13 

1 
42.3  +1J1 

19.5 

23.88  +.04 

40.6     3.0 

34.42     .07 

52.4     1.4 

24.82     .08 

64.9     9.8 

61.57     .09 

44.2    9.0 

29.5 

23.87  -.04 

43.7     3.0 

34.47     .04 

53.9     1.5 

24.88  +.08 

67.7     9.8 

61.64     .05 

46.4    9.8 

May   9.5 

23.79     .19 

46.6     9.9 

34.50  +.01 

55.5     1.6 

24.87  -.03 

70.5     9.8 

61.68 +.09 

48.6    9.9 

19.4 

23.63     .19 

49.4     9.6 

• 

34.50  -.09 

57.1     1.6 

24.82    .06 

73.2     9.6 

61.68 -.01 

50.7    9.1 

29.4 

23.41  -.95 

51.9  +9.3 

34.47  -.04 

58.7  +1.5 

24.72  -.19 

75.8  +9.4 

61.65 -.04 

52.8  +9.0 

June  8.4 

23.12     .31 

54.0     1.9 

34.41     .07 

60.1     1.4 

24.58     .16 

78.0     9.1 

61.59     .07 

54.7     1.8 

18.3 

22.80     .35 

55.7     1.5 

34.33     .09 

61.4     1.9 

24.40     .90 

79.9     1.7 

61.60    .10 

66.4     1.6 

28.3 

22.43     .38 

56.9     1.0 

34.24     .11 

62.5     1.0 

24.19     .93 

81.5     1.3 

61.39    .19 

57.9     1.3 

July  8.3 

22.03     .41 

57.6  +0.5 

34.12     .19 

63.4     0.8 

23.95     .96 

82.5     0.9 

61.26     .14 

59.0     1.0 

18.3 

21.61  -.49 

57.9     0.0 

33.99  -.14 

64.1  +0.5 

23.69  -.97 

83.2  +0.4 

61.11  -.16 

59.9  +0.7 . 

28.2 

21.19     .49 

57.6  -0.6 

33.85     .15 

64.5  +0.3 

23.42     .98 

83.3  -0.1 

60.94     .17 

60,3  +0.3  \ 

Aug.  7.2 

20.76     .49 

56.7     1.1 

33.70     .15 

64.6     0.0 

23.14     .98 

83.0     0.6 

60.77     .18 

60.4  -0.1 1 

17.2 

20.35     .40 

55.4     1.5 

33.55     .15 

64.5  -0.3 

22.86     .97 

82.2     l.o 

60.59     .18 

60.2    0.4 

27.2 

19.97     .37 

53.6     9.0 

33.41     .14 

64.0     0.6 

22.,59     .96 

80.9     1.5 

00.42     .17 

59.5     0.8 

Sept.  6.1 

19.62  -.33 

51.4  -9.4 

33.27  -.19 

63.2  -0.9 

22.34  -.93 

79.2  -1.9 

60.26  -.15 

58.5-1.9^ 

16.1 

19.32     .97 

48.7    9.9 

33.16     .10 

62.2     1.9 

22.12     .90 

77.0    9.4 

60. 1 1     .13 

57.2     1.5 

26.1 

19.07     .91 

45.7     3.9 

33.07     .07 

60.8     1.5 

21.94     .16 

74.4     9.7 

60.00     .10 

55.4     1.9 

Oct.    6.0 

18.90     .14 

42.3     3.5 

33.02  -.03 

59.2     1.8 

21.80     .11 

71.5     3.1 

59.91     .06 

53.4     9.9 

16.0 

18.80  -.05 

38.7     3.7 

33.00  +.01 

57.2     9.0 

21.72 -.05 

68.3     3.3 

59.87  -.00 

51.0     9.5 

1 

26.0 

18.79  +.05 

35.0  -3.8 

33.03  +.06 

55.1  -9.3 

21.70  +.01 

64.9  -3,5 

59.87  +.03 

i 
48.4  -9,7; 

Nov.  5.0 

18.87     .13 

31.1     3.8 

33.11     .10 

52.7     9.5 

21.75     .07 

61.3     3.7 

59.93    .08 

45.5    9.9' 

14.9 

19.05     .99 

27.3     3.8 

33.24     .15 

50. 1     9.6 

21.87     .15 

57.6     3.7 

60.04     .14 

42.5     3.1 

24.9 

19.32     .31 

23.5     3.6 

33.42     .90 

47.4     9.7 

22.06     .99 

53.9     3.6 

60.21     .19 

39.4     3.1 

Dec.    4.9 

19.69     .40 

20.0     3.4 

33.65     .94 

44.6     9  8 

22.32     .99 

50.3     3.6 

60.42     .94 

36.3    3.1 

14.9 

20.13  +.48 

16.8  -3.0 

33.91  +.98 

41.8  -9.7 

22.64  +.34 

46.9  -3.9 

60.69  +.98 

33.2-0.0 

24.8 

20.64     .64 

13.9     9.6 

34.21     .31 

39.1     9.6 

23.01     .39 

43.8     9.9 

60.98     .31 

30.3    9.8 

34.8 

21.21  +.59 

1 1 .6  -9.0 

34.52  +.39 

36.6  -9.4 

23.42  +.43 

41.2-9.4 

61.31  +.34 

27.7-9.5 
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• 

APPAEENT  PLACES  FOE  THE  UPPES  TEAN8IT  AT  WASHINGTON. 

5  Ursa  Minorif. 

a'  Centaur i. 

e  Bootii. 

a>  Libra. 

Mean 
SoUr 
Date. 

Bight 
ABoeiieion. 

Declination 
Korih, 

Kight 
▲soenaion. 

I>eolination 

Right 
Asoension. 

Declination 
North. 

Right 
▲soension. 

Declination 
South. 

h      ni 

14  27 

6        t 

+76  11 

h      m 

14  31" 

-60  22 

h     m 

14  40 

+27  32 

h     m 

14  44 

o         / 

-15  34 

Jan.    0.8 

s 
42.19 -f. 85 

27.9  -9.4 

a 
59.12 +.63 

9.0     0.0 

8 

4.19  +.31 

46.V  -9.6 

8 

39.46  +.SB 

21.8-1.6 

10.8 

43.10     .94 

25.8     1.8 

59.67     .56 

9.2  -0.5 

4.51     .33 

44.3     9.3 

39.79     .39 

23.4     1.6 

20.8 

44.08     .99 

24.3     1.1 

60.22     .65 

10.0     1.0 

4.85     .34 

42.2     1.9 

40.11     .33 

25.1     1.7 

30.7 

45.08  1.00 

23.5  -<l.5 

60.78    .64 

11.2     1.4 

5  19     .33 

40.5     1.4 

40  44     .39 

26.7    1.6 

Feb.   9.7 

46.08     .98 

23.4  +0.9 

61.31      .59 

12.8     1.6 

5.52     .32 

39.3    0.9 

40.76     .31 

28.4     l.e 

19.7 

47.04  +.99 

24.0  +0.9 

61.82 +.49 

14.7  -9.1 

5.83  +.30 

38.6  -0.4 

41.06 +.99 

29.9-1.5 

39.7 

47.92     .84 

25.1     1.5 

62.29     .44 

17.0     2.4 

6.13     .98 

38.4  +0.1 

41.34     .87 

31.3     1.3 

Mar.  10.6 

48.71     .79 

26.9    9.0 

62.71     .40 

19.4     9.6 

6.39     .95 

38.8    0.5 

41.59     .84 

32.6    lil 

20.6 

49.37     .68 

29.2    95 

63.08     .34 

22.1     9.7 

6.62     .91 

39.5     1.0 

41.82     .81 

33.7    1.0 

30.6 

49.88     .44 

31.8    9.8 

63.40     .99 

,     24.9    9.8 

1 

6.81     .18 

40.7     1.4 

42.02     .18 

34.6    0.8 

Apr.   9.6 

50.24  +.98 

34.8  +3.0 

63.66  +.93 

27.7-9.8 

6.97  +.14 

42.3  +1.7 

42.19  +.15 

35.3  -0.6 

19.5 

50.43  +.12 

37.9     3.1 

63.85     .17 

30.6    9.8 

7.09     .10 

44.1     1.9 

42.32     .19 

35.9    0.6 

29.5 

50.47  -.04 

41.0     3.1 

63.99     .11 

33.3    9.7 

7.18     .07 

46.0    9.0 

42.43     .09 

36.3    0.3 

May   9.5 

50.35     .19 

44.1     3.0 

64.06  +.05 

36.0    9.6 

7.23  +.04 

48.1     9.1 

42.51     .06 

36.5     0.9 

19.4 

50.08     .33 

47.0     2.8 

64.08  -.02 

38.6    9.4 

7.25    .00 

50.2    9.1 

42.56     .04 

36.7  -0.1 

29.4 

49.68  -.46 

49.7  +9,5 

64.03  -.07 

40.9  -2.9 

7.24  -.03 

52.2+8.0 

42.58  +.01 

36.7    0.0 

June  8.4 

49.16     .67 

52.0    2.1 

63.93     .13 

43.0    9.0 

7.20    .06 

54.1     1.8 

42.58  -.09 

36.6  +0.1 

18.4 

48.53     .67 

53.8     1.6 

63.77     .19 

44.8    1.7 

7.12    .08 

55.8     1.6 

42.54     .05 

36.5    0.9 

28.3 

47.83     .74 

55.2     1.1 

63.55     .94 

46.3    1.3 

7.03    .11 

57.3    1.3 

42.48     .07 

36.3     0.9 

Jalj  8.3 

47.05     .80 

56.1     0.6 

63.29     .98 

47.4    0.9 

6.91     .13 

58.5     1.1 

42.40     .10 

36.0     0.3 

18.3 

46.23  -.83 

56.5  +0.1 

62.99  -.32 

48.0  -0.4 

6.77  -.15 

59.4  +0.7 

42.29  -.19 

35.7  +0.4 

28.3 

45.38     .85 

56.4  -0.4 

62.66     .34 

48.2    0.0 

6.61     .16 

60.0    0.4 

42.17     .13 

35.3    0.4 

Aug.  7.2 

44.53     .84 

55.7    0.9 

62.30     .36 

48.0  +0.4 

6.44     .17 

60.3  +0.1 

42.03     .14 

34.8    0.6 

17.2 

43.70     .89 

54.5     1.5 

01.95     .35 

47.4     0.8 

6.27     .17 

60.1  -0.3 

4 1 .88    .16 

34.3     0.6 

27.2 

42.90     .77 

52.8     1.9 

61.60     .34 

46.3    1.3 

6.10     .17 

59.7    0.6 

41.73     .15 

33.8     0.6 

Sept.  6.1 

42.15 -.71 

50.6  -9.4 

61.26 -.31 

44.9  +1.6 

5.94  -.16 

58.9  -1.0 

41.58 -.14 

33.3  +0.5 

16.1 

41.67     .63 

48.0    9.8 

60.98    .85 

43.1     1.9 

5.79     .14 

57.7    1.3 

41.46     .19 

32.9    0.4 

26.1 

40.90     .58 

45.0     3.9 

60.74     .91 

41.0    9.1 

5.06     .11 

56.2    1.7 

41.35     .09 

32.5    0.3 

Oct.    6.1 

40.43     .40 

41.6     3.6 

60.57     .13 

38.8    9.3 

5.57     .07 

54.4    8.0 

41.28     .06 

32.2    0.8 

16.0 

40.09     .97 

38.0    3.7 

60.48  -.04 

36.4     8.3 

5.52  -.03 

52.2    8.3 

41.24  -.01 

32.0  +0.1 

26.0 

39.89  -.19 

34.3  -3.8 

60.49  +.05 

34.1  +2.3 

5.51  +.08 

49.8  -8.6 

4 1 .26  +.04 

32.0  -o.l 

Nov.  5.0 

39.85  +.09 

30.4    3.8 

60.58     .14 

31.8     9.9 

5.56     .07 

47.1     8.8 

4 1 .32     .09 

32.3    0.3 

15.0 

39.98    .91 

26.5    3.8 

60.77     .93 

29.8    1.9 

5.66     .18 

44.2     8.9 

41.43     .14 

32.7    0.6 

24.9 

40.27    .37 

22.7    8.7 

61.05     .39 

28.0    1.6 

5.81     .17 

41.2     3.0 

41.60     .19 

33.4    0.8 

Deo.   4.9 

40.73    .63 

19.0     3.6 

61.41      .40 

26.6    1.9 

6.01     .89 

38.2     3.0 

41.81     .83 

34.3     1.1 

14.9 

41.33  +.67 

15.7  -3.1 

61.84  +.46 

25.6  +0.7 

6.25  +.86 

35.2  -9.9 

42.06  +.87 

35.6  -1.3 

24.8 

42.07     .80 

12.8    9.7 

62.33     .61 

25.1  +0.3 

6.54     .30 

32.3     9.7 

42.35     .30 

36.9    1.6 

34.8 

42.93  -f  .91 

10.3  -«.l 

62.86  +.64 

25.1     0.0 

6.85  +.39 

29.6  -8.6 

42.66  +.39 

38.5  -1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/?  UrB«  Minorii 

. 

/3  BootiB. 

/}  Librae. 

tt'  Bootii. 

Right 
Asoensiou. 

Declination 
XoHh. 

Rifcht 
Aacenaion. 

DecIiDation 
North. 

RijTht 
Aacenaion. 

DecUnatioD 
South. 

Right 
Aacenaion. 

DeeUnalion 
ITorth. 

b      m 

14  50 

+74 

36 

h     m 

14  57 

-1-40  49 

li      m 

15  10 

O            1 

-  8  57 

h      m 

15  20 

+  37  45 

Jan.    0.8 

8 

58.38  +.73 

38.8 

-9.6 

4 1 .79  +.33 

53.4  -9.9 

a 
57.20  +.99 

59.7  -1.7 

a 
13.68  +.30 

70.9  -9.0 

10.8 

59.16     .81 

36.4 

9.1 

42.14     .35 

50.8     9.4 

57.50     .31 

61.4     1.7 

14.00     .33 

66.1     8.6 

^.8 

60.01     .87 

34.6 

1.5 

42.60     .37 

48.6     9.0 

57.81     .39 

63.1     1.7 

14.34     .35 

65.7    8.1 

30.8 

60.91     .90 

3.3.4 

0.8 

42.8d     .37 

46.9     1.4 

58.13     .31 

64.7    1.6 

14.70     .36 

63.8    1.6 

Feb.    9.7 

61.81     .90 

33.0 

-O.l 

43.25     .36 

45.7     0.8 

58.44     .30 

66.2    1.4 

15.05     .35 

62.5     1.1 

19.7 

62.70  +.66 

33.2 

+0.5 

43.61  +.35 

45.2  -0.9 

58.74  +.99 

67.6  -1.3 

15.41  +.34 

61.7-0.5 

29.7 

63.53     .80 

34.1 

1.9 

43.95     .39 

45.2  +0.3 

59.03     .97 

68.8    1.1 

15.74     .38 

61.5+0.1 

Mar.  10.7 

64.29     .71 

35.5 

1.7 

44.25     .99 

45.9    0.9 

59.29     .95 

69.7    0.8 

16.05     .30 

61.9    0.6 

20.6 

64.94     .60 

37.5 

9.9 

44.5:}     .95 

47.0     1.4 

59.53     .83 

70.5    0.6 

16.33    .96 

62.8    1.9 

30.6 

65.48     .47 

40.0 

9.6 

44.76     .91 

48.7     1.9 

59.75    .90 

71.0    0.4 

16.58    .93 

64.2     1.6 

Apr.   9.6 

65.88  +.33 

42.8  +9.9 

44.95  +.17 

50.7  +9.9 

69.93  +.17 

71.3  -0.9 

16.79  +.19 

66.0  +9.0 

19.5 

66.14     .19 

45.9 

3.1 

45.10     .13 

53.0    9  4 

60.09     .14 

71.4     0.0 

16.96     .15 

68.2    8.3 

29.5 

66.26  +.05 

49.0 

3.1 

45.21     .08 

55.6    9.6 

60.22    .19 

71.3  +0.1 

17.09    .11 

70.6    85| 

May    9.5 

66.23  -.09 

52.2 

3.1 

45.27  +.04 

58.1     9.6 

60.:)3    .00 

71.2     0J2 

17.18     .07 

73.1     9.6 

19.5 

66.07    .99 

55.2 

9.9 

45.29    .00 

60.7     9.6 

60.40    .06 

70.9    0.3 

17.23  +.03 

75.7    8.6 

r 

1 

29.4 

65.78  -.34 

i     58.0+9.7 

45.27  -.04 

63.3  +9.4 

60.44  +.03 

.70.5  +0.4 

17.23  -.01 

1 

78.2  44.5. 

June  8.4 

65.:^     .46 

60.5 

9.3 

45.21     .08 

65.6     9.9 

60.46     .00 

70. 1     0.4 

17.21     .05 

80.7     9.3 

18.4 

64.87     .S5 

62.7 

1.9 

45.12    .11 

67.7     9.0 

60.45  -.03 

69.6    0.5 

17.14     .08 

82.9    9.1- 

28.4 

64.28     .63 

64.4 

1.5 

44.99     .14 

69.5     1.7 

60.40     .06 

69.1     0.5 

17.04     .18 

84.8    1.8 

Jnlj   8.3 

63.61     .69 

65.6 

1.0 

44.83     .17 

71.0     1.3 

60.33     .08 

68.7     0.5 

16.91     .15 

86.4     1.5 

18.3 

62.89  -.74 

66.3  +0.5 

44.65  -.10 

72.1  +0.9 

60.24  -.11 

68.2  +0.4 

16.75  -.17 

87.7  +1.1 

28.3 

62.14     .77 

66.5 

-0.1 

44.45     .91 

72.8  +0.5 

60.12     .13 

67.6    0.4 

16.56     .19 

88.6    0.7 1 

Aug.   7.2 

61.36     .78 

66.2 

0.6 

44.24     .99 

73.0    0.0 

59.98     .14 

67.3    0.4 

16.36    .91 

89.1  +0.3' 

17.2 

60.58     .77 

65.3 

1.1 

44.01     .99 

72.8  -0.4 

59.84     .15 

66.9     0.4 

16.14     .99 

89.2  -0.1 

27.2 

59.82     .74 

64.0 

1.6 

43.79     .99 

72.2    0.8 

59.68     .15 

66.6     0.3 

15.92     JSS 

88.9    0.6 

Sept.  6.2 

59.10 -.69 

62.1 

-9.1 

43.57  -.91 

71.1  -1.3 

59.53  -.14 

66.3  +0.9 

15.70  -.91 

88.1  -1.0 

16.1 

58.43     .63 

59.8 

9.5 

43.37     .19 

69.7     1.7 

59.40     .13 

66.1  +0.1 

15.50     .90 

86.9     1.4 

26.1 

57.84     .54 

57.0 

9.9 

43.20     .16 

67.8    9.1 

59.27     .11 

(>6.1     0.0 

15.31     .17 

85.3     1.8 

Oct.    6.1 

57.35     .44 

53.9 

3.3 

43.05     .19 

65.5    9.5 

59.18     .08 

66.1  -0.1 

15.16     .14 

83.3    9.9 

16.1 

56.96     .39 

50.5 

3.5 

42.96     .07 

62.8     9.8 

59.12 -.04 

66.3     0.3 

15.04     .09 

80.9     8.6 

26.0 

56.70  -.19 

46.8 

-3.7 

42.91  -.09 

59.9  -3.1 

59.11  +.01 

66.7  -0.5 

14.97  -.04 

78.2  -8.8 

Nov.   5.0 

56.58  -.05 

43.0 

9.9 

42.92  +.04 

56.7     3.3 

59.14     .06 

67.3    0.7 

14.95  +.01 

75.2     3.1 

15.0 

56.61  +.10 

39.1 

3.9 

42.98     .10 

53.4     3.4 

5923     .11 

68.1     0.9 

14.99     .07 

72.0     3.3 

24.9 

56.78     .96 

35.2 

3.8 

43. 1 1     .16 

49.9     3.5 

59.36     .16 

69.2     1.1 

15.09     .13 

68.7     3.4 

Dec.    4.9 

57.12     .40 

31.5 

3.6 

43.30     .91 

46.4     3.4 

69.54     .90 

70.4     1.3 

15.25    .18 

65.3    3.4 

14.9 

57.59  +.54 

28.0 

-3.3 

43.54  +.96 

43.1  -3.3 

59.77  +.94 

71.8-1.5 

15.46  +.94 

61.9  -3.3 

24.9 

68.20     .67 

24.8 

9.9 

43.83     .31 

39.9     3.1 

60.03     .98 

73.4     1.6 

15.72     .98 

58.7     3.1 

34.8 

58.93  +.78 

22.1 

-9.4 

44.16  +.34 

37.0  -9.8 

60.32  +.30 

75.1  -1.7 

16.02  +.SB 

55.7  -9.8 
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y*  Ursa  Minoris. 

a  Corona  Boreatis. 

a  SerpentiB. 

f  Serp 

entiB. 

Mean 
SolAT 
Date. 

Rigbt 
Ascension. 

DeoUnation 
North. 

Rigbt 
Ascension. 

Declination 
North. 

Kigbt 
Asoensiou. 

Declination 
Korth. 

Right 
Ascension. 

Declination 
North. 

b     m 

15  20 

+72  13 

b     m 

15  29 

O          / 

+27     5 

b     m 

15  38 

o         / 

+  6  46 

b     m 

15  45 

o       / 

+  4  48 

Jai).    0.9 

s 
50.94  -I-.57 

50.1  -3.0 

s 
54.97  +.98 

3L4  -9.8 

a 
43.35  +.98 

47.4  -9.9 

B 

12.24  +.96 

6L2  -4.1 

J  0.8 

51.57     .67 

47.4     9.4 

55.26     .30 

28.7     9.5 

43.62     .99 

45.3    9.1 

12.51     .98 

59.1     9.0 

90.8 

52.28    .73 

45.2     1.9 

55.57     .39 

26.4     9.9 

43.92     .80 

43.3     1.9 

12.80     .30 

57.2    1.8 

30.8 

53.04     .77 

43.6     1.3 

55.90     .33 

24.4     1.7 

44.22     .31 

41.5     1.7 

13.11     .30 

55.4     1.8 

Feb.   9.8 

53.83     .79 

42.7  -0.8 

56.23     .33 

22.9     1.3 

44.53     .30 

39.9     1.4 

13.41     .30 

53.9     1.4 

19.7 

54.61  +.77 

42.5  +0.1 

56.55  +.31 

21.9  -0.7 

44.83  +.30 

38.7  -1.0 

13.71  +.99 

52.6  -1.1 

29.7 

55.37     .r3 

42.9     0.8 

56.86     .80 

21.4  -0.9 

45.12     .98 

37.8    0.7 

14.00     .96 

51.7     0.7 

Mar.  10.7 

56.08     .87 

44.0     1.4 

57.15     .98 

21.4  +0.3 

45.40     .96 

37.3  -0.3 

14.28     .97 

51.2-0.4 

20.6 

56.71     .50 

45.7     1.9 

57.41     .95 

21.9     0.8 

45.65     .94 

37.2     0.0 

14.53     .94 

51.0     0  0 

30.6 

57.25     .40 

47.9     9.4 

57  65     .99' 

22.9     1.9 

45.88     .99 

37.4  +0.3 

14.77     .98 

51.1  +0.3 

Apr.   9.6 

57.69  +.38 

50.4  +9.T 

57.85  +.19 

24.3  +1.8 

46.08  +.19 

37.9  +0.8 

14.97  +.90 

51.5  +0.8 

19.6 

58.01     .96 

53.4     3.0 

58.03     .15 

26.1     1.8 

46  26     .18 

38.7     0.9 

15.16     .17 

52.2     0  8 

29.5 

58.21     .14 

56.5     3.1 

58.17     .19 

28.0     9.0 

46.40     .13 

39.6     1.1 

15.31     .14 

53.1     1.0 

May   9.5 

58.28  +.09 

59.6     3.9 

58.27     .09 

30.1     9.9 

46.53     .11 

40.8     1.9 

15.44     .11 

54.1     1.1 

19.5 

58.24  -.10 

62.8     3.1 

58.34     .05 

32.3     9.9 

46.62     .08 

42.0     1.3 

15.54     .08 

55.3     1.9 

29.5 

58.08  -.91 

65.8  +9.9 

58.37  +.09 

31.5  +9.9 

46.68  +.06 

43.3  +1.3 

15.61  +.05 

56.5  +1.9 

June  8.4 

57.81     .39 

68.5    9.8 

58.37  -.09 

36.7     9.1 

46.71  +.01 

44.6     1.3 

15.64  +.09 

57.7     1.9 

18.4 

57.45     .41 

71.0     9.3 

58.34     .06 

38.7     1.9 

46.71  -.09 

45.9     1.9 

15.65  -.01 

58.9     1.1 

28.4 

56.99     .49 

73.1     1.8 

58.28     .08 

40.4     1.7 

46.67     .05 

47.0     1.1 

15.63     .04 

60.0     1.0 

Jul  J   8.3 

56.46     .58 

74.7     1.4 

58.18     .11 

42.0     1.4 

46.61     .07 

48.1     1.0 

15.57     .07 

61.0     0.9 

18.3 

55.86  -.89 

75.9  +0.9 

58.06  -.14 

43.2  +1.1 

46.53  -.10 

49.0  +0.8 

15.49  -.10 

61.9  +0.8 

28.3 

55.22     .66 

76.5  +0.4 

57.91      .18 

44.2     0.8 

46.41     .19 

49.7     0.7 

15.38     .19 

62.6     0.7 

Aug.   7.3 

54.55     .68 

76.7  -0.1 

57.74     .17 

44.8    0.4 

46.28     .14 

50.3     0.5 

15.24     .14 

63.2     0.5 

17.2 

53.86     .60 

76.3    0.7 

57.56     .18 

45.0  +0.1 

46.13     .16 

50.7     0.3 

15.10     .15 

63.6    0.3 

27.2 

53.17     .68 

75.4     1.9 

57.37     .19 

45.0  -0.3 

45.97     .18 

50.9  +0.1 

14.94     .16 

63.8  +0.1 

Sept.  6.2 

52.50  -.85 

74.0  -1.7 

57.18 -.18 

44.5  -0.6 

45.81  -.16 

50.9  -0.1 

14.77  -.16 

63.8  -0.1 

16.2 

51.86     .61 

72.1     9.1 

57.00     .17 

43.6     1.0 

45.65     .15 

50.6     0.4 

14.61     .15 

63.6    0.3 

26.1 

51.28     .56 

69.7     9.6 

56.84     .15 

42.4     1.4 

45.51     .13 

50.1     0.8 

14.47     .13 

63.2    0.5 

Oct.    6.1 

50.77     .47 

66.9    3.0 

56.70     .19 

40.9     1.7 

45.39     .10 

49.4     0.8 

14.35     .11 

62.6    0.7 

16.1 

50.35     .37 

63.7     3.3 

56.60     .08 

39.0    9.1 

45.31     .07 

48.4     1.1 

14.26     .07 

61.8     1.0 

26.0 

50.03  -.98 

60.3  -3.6 

56.54  -.04 

36.7  -9.4 

45.26  -.09 

47.2  -1.3 

14.21  -.03 

60.7  -1.9 

Nov.   5.0 

49.83  -.13 

56.6     3.8 

56.53  +.01 

34.2    9.6 

45.26  +.09 

45.8     1.6 

14.21  +.09 

59.3     1.4 

15.0 

49.76     .00 

52.8     3.9 

56.57     .06 

31.5    9.8 

45.31     .07 

44.1     1.8 

14.25     .07 

57.8     1.7 

25.0 

49.8:)  +.13 

48.9     3.9 

56.66     .19 

28.5     3.0 

45.41     .19 

42.2    9.0 

14.34     .19 

56.0     1.8 

Dee.    4.9 

50.03     .97 

45. 1     3.8 

- 

56.81     .17 

25.5     3.1 

45.55     .17 

40.1     9.1 

14.48     .18 

54.1     9.0 

14.9 

50.:^  +.40 

41.4  -3.6 

57.01  +.99 

22.4  -3.0 

45.74  +.91 

38.0  -9.9 

14.67  +.91 

52.0  -9.1 

24.9 

50.83     .59 

37.9     3.9 

57.25     .98 

19.5     9.9 

45.98     .95 

35.7     9.9 

14.90     .94 

49.9    9.1 

34.9 

51.40  +.84 

34.9  -9.8 

57.52  +.99 

16.6  -9.7 

46.24  +.98 

33.5  -9.9 

15.16  +.98 

47.7  -9.1 
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1 
1 

CUrseB 

Minoris. 

e  Corone  Borealia. 

6  Scorpii. 

P^  Scorpii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
Kwrih. 

Right 
Asoeufiion. 

Declination 
North. 

Right 
Ascension. 

Declination 
Sox^th. 

Right 
Ascension. 

Declination 
SwUh.      \ 

1 

li      ni 

15  47 

O             / 

+78     7 

h     m 

15  52 

+  27    U' 

h      ui 

15  53 

-22°  17 

15 

ni 

58 

-19  29 

1 

Jan.    0.9 

ft 
59.02+  .70 

1 

73.4  -3.1 

8 

55.22  +.96 

70.2  -9.9 

8 

40.79  +.98 

56.0  -0.8 

s 
53.61 

+.97 

42.5  -1.0 

10.9 

•>il.O(l      .86 

70.6    9.6 

55.49     .99 

67.4     9.6 

41.09     .31 

56.9    1.0 

53.90 

.30 

43.5     1.1 

20.8 

60.73     .98 

68.2    9.1 

55.79     .31 

65.0     9.3 

41.40     .39 

58.0     l.I 

54.21 

32 

44.6     1.9 

30.8 

61.76  1.06 

66.3     1.5 

56.11     .39 

62.9     1.9 

41.73     .33 

59.2     1.9 

54.53 

.39 

45.8     1.9 

Feb.   9.8 

62.86  l.Il 

65.2    0.9 

56.43     .39 

61.3     1.4 

42.06     .33 

60.3     1.9 

54.85 

.32 

47.0     1.9 

19.7 

63.99+ 1,  la 

64.6  -0.9 

56.76  +.39 

60.1  -0.9 

42.39  +.32 

61.5  -1.2 

55.17 

+.32 

48.2  -I. I 

29.7 

65.10   1.09 

64.8  +0..'i 

57.07     .30 

59.5  -0.4 

42.70     .31 

62.7     1.1 

55.49 

.31 

49.2     1.0 

Mar.  10.7 

66.16  1.03 

65.6     1.1 

57.37     .99 

59.4  +0  9 

43.01     .29 

63.7     1.0 

55.79 

.29 

50.2    0.9  1 

20.7 

67.14     .99 

67.0     1.7 

67.64     .96 

59.8    0.7 

43.29     .97 

64.7     0.9 

56.07 

.97 

51.1     0.8 

30.6 

68.00     .78 

69.0    9.3 

57.90     .94 

60.7     1.1 

43.55     .95 

65.6     0.8 

56.33 

.95 

51.9    0.7 

Apr.   9.6 

68.714-  .63 

71.4  +9.6 

58.12  +.91 

62.1  +1.5 

43.79  +.28 

66.3  -0  7 

56.56 

+.83 

.52.4  -0.6 

19.6 

69.26     .46 

74.1     9.9 

58.31     .18 

63.7     1.8 

44.00     .90 

67.0     0.6 

56.78 

.90 

53.0    0.5' 

29.6 

69.63     .98 

77.2    3.1 

58.47     .15 

65.7     2.0 

44.19     .17 

67.6    0.5 

56.96 

.17 

53.4     0.3 1 

May   9.5 

69.82+  .10 

80.3    3.2 

58.60     .11 

67.8    2.9 

44.34     .14 

68.0    0.4 

57.12 

.14 

53.6    0.9 

19.5 

69.82-  .09 

83.5    3.1 

58.70     .08 

70.1     2.3 

44.47     .11 

68.4     0.4 

57.25 

.11 

53.9    0.9 

29.5 

69.64-  .96 

86.6  +3.0 

58.75  +.04 

72.4  +2.3 

44.56  +.08 

68.8  -0.3 

57.35  +.08 

54.0  -0.1 

June  8.4 

69.30     .43 

89.5    9.8 

58.77     .00 

74.6    9  9 

44.62     .04 

69. 1     0.9 

57.4 1 

.05 

54.1  -0.1 

18.4 

68.78     .58 

92.1      9.5 

58.76  -.03 

76.7     9.0 

44.65  +.01 

69.3     0.9 

57.44 

+.01 

54.2    0.0 

28.4 

68.13    .79 

94.4    9.1 

58.71     .07 

78.6     1.8 

44.63  -.03 

69.4     0.1 

57.43 

-.09 

54.2    0.0 

July   8.4 

67.35     .84 

96.3     1.7 

58.63     .10 

80.4     1.6 

44.69     .06 

69.5  -0.1 

57.39 

.06 

54.2  +0.1  . 

18.3 

66.45-  .94 

97.7  +1.9 

58.51  -.13 

81.8  +1.3 

44.51  -.09 

69.5    0.0 

57.32 

-.09 

54.1  +0.1  1 

28.3 

65.48  1.01 

98.7    0.7 

68.37     .15 

82.9     1.0 

44.40     .12 

69.5  +0.1 

57.21 

.12 

54.0    0.1 

Aug.  7.3 

64.44   1.06 

99.1  +0.9 

58.21     .18 

83.7     0.6 

44.26     .15 

69.3     0.9 

57.08 

.14 

53.8    0.9 

17.3 

63.36   1.09 

99,1  -0.3 

58.02     .19 

84.1  +0.9 

44.11     .16 

69  1     0.2 

56.93 

.16 

53.6    0.9 

27.2 

62.27   1.09 

.   98.6    0.8 

57.83     .20 

84.2  -O.I 

43.94     .17 

68.8     03 

56.76 

.17 

53.3     0.3 

Sept.  6.2 

61.18-1.06 

97.4  -1.3 

57.63  -.19 

83.9  -0.5 

43.76  -.17 

68.5  +0.4 

56.59 

-.17 

53.0  +0.3 

16.2 

60.14   1.01 

95.8     1.8 

57.44     .19 

83.2     0.9 

43.59     .16 

68.1     0.4 

56.42 

.16 

52.7     0.3 

26.1 

59.16     .93 

93.7    9.3 

57.26     .17 

82.2     1.2 

43.44     .14 

67.6     0.5 

56.27 

.14 

52.3     0.3 

Oct.    6.1 

58.28     .83 

91.2    9.7 

57.10     .14 

80.7     1.6 

43.31     .11 

67.2     0.4 

56.14 

.12 

52.0     0.3 

16.1 

57.50     .70 

88.3     3.1 

56.98     .10 

79.0    9.0 

43.21      08 

6<>.8    0.4 

66.04 

.06 

51.7     0.9 

26.1 

56.88-  .56 

85.0  -3.4 

56.90  -.06 

76.8  -«.3 

43.16  -.03 

66.4  +0.3 

55.98 

-.04 

51.5  +0.1 

Nov.  5.0 

56.41      .38 

81.5    3.6 

56.86  -.01 

74.4     9.5 

43.15 +.09 

66.2  +0.9 

55.97  +.09 

51.6    0.0 

1           15.0 

56.12-  .19 

77.8    3.8 

56.87  +.04 

71.8    9.8 

43.20     .07 

66. 1     0.0 

56.01 

.07 

51.6  -0.9 

i          25.0 

56.03+  .01 

74.0     3.8 

56.94     .09 

68.9     2  9 

43.30     .13 

66.2  -0.9 

56.11 

.19 

51.8    0.4 

Dec.    5.0 

56.14     .91 

70.2    3.8 

57.06     .15 

65.9     3.0 

43.46     .18 

66.5    0.4 

56.25 

.17 

62.2    0.5 

14.9 

56.45+  .41 

66.5  -3.6 

57.23  +.19 

62.8  -3.0 

43.66  +.93 

67.0  -0.6 

56.45  +.99 

52.9  -0.7 

24.9 

66.95     .59 

63.0     3.3 

57.45     .24 

69.8    9.9 

43.91     .96 

67.7     0.6 

56.69 

.96 

53.7    0.9 

34.9 

57.64+  .77 

59.8  -3.0 

57.70  +.97 

66.9  -9.8 

44.19  +.30 

68.6  -0.9 

56.96  +.90 

54.7  -1.1  i 
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Groombridge  2320. 

6  Opbiucbi. 

r  Hereiilis. 

a  Seorpii. 
(Jnlares.) 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South, 

Bight 
Ascension. 

Declination 
North. 

Bighi  ^ 
Ascension. 

Declination 
South. 

h      HI 

16     5 

+  68      6 

li      m 

16    8 

O            1 

-  3  24 

h      m 

16  16 

+46  34 

h     ni 

16  22 

-26  id 

Jao.    0.9 

s 
57.48  +.41 

15.0  -3.3 

26.73  +.94 

ll'.V-1.7 

e 
20.22  +.96 

It 

47.4  -3.3 

s 
30.34  +.97 

45.8  -0.5 

10.9 

57.93     .48 

11.9    9.0 

26.99    .97 

13.4     1.7 

20.51     ..11 

44.3    3.0 

30.62    .30 

46.4    0.6 

90.8 

58.45     .55 

9.2     9.4 

27.27     .99 

15.1     1.6 

20.84     .34 

41.4     9.6 

.30.93     .39 

47.1     0.8 

30.8 

59.04     .61 

7.0     1.9 

27.57     .30 

16.6     1.5 

21.19     .37 

39.1     9.1 

31.26    .33 

47.9    0.0 

Feb.   9.8 

59.67     .64 

5.4     1.9 

27.88     .30 

18.0     1.3 

21.57     .38 

37.3     1.6 

31.60     .34 

48.8    0.9 

19.8 

60.31  +.65 

4.5  -0.6 

28.18  +.30 

19.3  -1.1 

21.96 +.38 

36.1  -0.9 

31.93  +.33 

49.8  -0.9 

29.7 

60.96     .63 

4.3  -lO.l 

28.48     .99 

20.2    0.8 

22.34     .38 

35.5  -0.3 

32.26     .39 

50.7     0.9 

Mar.  10.7 

61.58     .60 

4.8    0.8 

28.76     .98 

20.9    0.6 

22.71     .36 

35.6  +0.4 

32.59     .31 

51.6     0.9 

80.7 

62.16     .55 

5.9     1.4 

29.03     .96 

21.3-0.3 

23.06     .34 

36.3     1.0 

32.89     .30 

52.5    0.8 

30.7 

62.69     .49 

7.6     1.9 

29.28     .94 

21.5    0.0 

23.38     .31 

.37.5     1.5 

33.18    .98 

53.3     0.6 

Apr.   9.6 

63.14  +.41 

9.8  +9.4 

29.50  +.99 

21.4  +0.9 

23.67  +.97 

39.3  +9.0 

33.45  +.96 

54.0  -0.7 

19.6 

63.51     .33 

12.4     9.8 

2<).71     .19 

21.1     0.4 

23.92    .93 

41.5    9.4 

33.69     .93 

54.7     0.7 

29.6 

63.79     .93 

15.3    3.0 

29.89     .17 

20.6    0.6 

24.13     .18 

44.0    9.7 

33.91     .90 

55.3    0.6 

May  9.5 

63.98     .14 

18.5    3.9 

.30.04     .14 

20.0    0.7 

24.28     .13 

46.8    9.8 

34.10     .17 

55.9    0.6 

I9.S 

64.06  +.04 

21.7    3.9 

30.16     .11 

19.2    0.8 

24.39     .09 

49.7    9.0 

34.26     .14 

56.4     0.5 

29.5 

64.05  -.06 

1 

24.9  +3.1 

30.26  +.08 

18.4  +0.8 

24.46  +.04 

52.7  +9.9 

34.39  +.11 

56.9  -0.5 

Juutt  8.5 

63.95     .16 

27.9    9.9 

30.32     .05 

17.6    0.8 

24.47  -.01 

55.6    9.8 

34.47     .07 

57.4     0.4 

18.4 

63.75     .94 

30.8    9.7 

30.35  +.01 

16.8    0.8 

24.43     .06 

58.3     9.6 

34.53  +.03 

57.8     0.4 

28.4 

63.47     .39 

33.3    9.4 

30.35  -.09 

16.0     0.8 

24.35     .11 

60.8     9.4 

34.54     .00 

58.2    0.3 

Jnly   8.4 

63.12     .30 

35.5    9.0 

30.32     .05 

15.2    0.7 

24.22     .15 

63.1     9.1 

34.52  -.04 

58.5    0.3 

J  8.4 

62.69  -.46 

37.3  +1.6 

30.25  -.06 

14.6  +0.6 

24.05  -.19 

65.0  +1.7 

34.46  -.06 

58.7  -0.9 

28.3 

62.21     .51 

38.6     1.1 

30.15     .11 

14.0    0.5 

23.84     .99 

66.5     1.3 

34.36     .11 

58.9  -0.1 

Aug.  7.3 

61.68     .54 

39.4     0  6 

;)0.03     .13 

13.5    0.4 

23.60     .95 

67.5    0.8 

34.23     .14 

59.0    0.0 

17.3 

61.12    .57 

39.8  +0.1 

29.88     .15 

13.1     0.3 

23.34     .97 

68.2  +0.4 

34.07     .17 

59.0  +0.1 

27.2 

60.54     .58 

39.6  -0.5 

29.73     .16 

12.9     0.9 

23.06     .98 

68.3  -0.1 

33.90     .18 

58.8    0.9 

Sopt.  6.2 

59.95  -.58 

38.9  -1.0 

29.56  -.16 

12.7  +0.1 

22.77  -.99 

68.0  -0.6 

33.71  -.19 

58.6  +0.3 

J  6.2 

59.38     .56 

37.6     1.5 

29.40     .16 

12.7  -0.1 

22.49     .98 

67.1     1.0 

.33..53     .18 

58.3    0.4 

26.2 

58.84     .sa 

35.9    9.0 

29.24     .14 

12.'8    0.9 

22.21     .96 

65.9     1.5 

33.36     .16 

57.8    0.4 

Oct.    6.1 

56.35    .47 

33.7    9.4 

29.11     .19 

13.1     0.4 

21.97     .93 

64.1     9.0 

33.20     .14 

57.4     0.5 

16.1 

57.91     .40 

31.0    9.8 

2i).0l      .08 

13.6    0.5 

21.75     .19 

61.9    9.4 

33.08     .10 

56.9    0.5 

26.1 

57.56  -.31 

28.0  -3.9 

28.94  -.04 

14.2  -0.7 

21.58  -.14 

59.3  -9.8 

33.00  -.06 

56.4  +0.5 

Nov.  5.1 

57.29     .99 

24.6     3.5 

28.92     .00 

15.0     0.9 

21.47     .08 

56.4     3.1 

32.96  -.01 

56.0    0.4 

15.0 

57.12 -.11 

21,0    3.7 

28.94  +.05 

16.1     1.1 

21.42 -.09 

53.2    3.3 

32.98  f.05 

55.6     0.3 

25.0 

57.07     .00 

17.2    3.8 

29.02     .10 

17.3     1.3 

21.43  +.04 

49.7     3.5 

33.05     .10 

55.4  +0.1 

D«KJ.  6.0 

57.13  +.19 

13.4     3.8 

29.14     .15 

18.7     1.5 

21.50     .11 

46. 1     3.6 

33.18     .16 

52.4     0.0 

14.9 

57.31  +.93 

9.5  -3.7 

29.31  +.19 

20.3  -1.6 

21.64  +.17 

42.5  -3.6 

33.37  +.91 

55.5  -0.9 

24.9 

57.59     .34 

5.9    3.5 

29.53     .90 

22.0     1.7 

21.85     .93 

.38.9     3.5 

33.60     .95 

55.8    0.4  j 

34.9 

57.98  +.44 

2.5  -3.9 

29.77  +.96 

23.7  -1.7 

22.10  +.96 

35.6  -3.3 

33.86  +.98 

56.3  -0.6 
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APPARENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASUINOTON. 

7  OraconiB. 

P  Heroulia. 

A  Draconia. 

C  Ophioohi. 

HeftD 
8o1ar 
Date. 

Bight 
Asoenslon. 

Deolination 
ITorth. 

Sight 

DeoUaation 
North. 

Right 
Aaoraaioii. 

North, 

Bight 
AacenBion. 

DeoUnation 
South. 

h     m 

16  22 

+6f  45 

h     m 

16  25 

+2f  43 

h     m 

16  28 

+69    0 

h     m 

16  30 

- 10  20 

Jan.    0.9 

25.72  +.31 

6r.'4  -3.5 

22..38  +.93 

65.6  -9.8 

8.84  +.35 

34J  -«.5 

s 
57.54  +.94 

13*9 -1.3 

10.9 

26.07     .38 

58.1     3.1 

22.63     .96 

62.9    9.5 

9.25     .45 

30.8    3.1 

57.79     .97 

15.2     1.3 

90.9 

26.48    .44 

55.2    9  6 

22.90     .96 

60.5     9.3 

9.75     .53 

27.9     9.6 

58.07     .90 

16.5     1.3 

30.8 

26.95     .48 

52.8     9.1 

23.19     .30 

58.4     1.0 

10.32     .60 

25.5    9.1 

58.36     .90 

17.8     1.9 

Feb.    9.8 

27.45     .51 

51.0     1.5 

23..50     .31 

56.6    1.5 

10.94     .64 

23.7     1.5 

58.67     .90 

19.0     1.1 

19.8 

27.97  +.8a 

49.9  -0.8 

23.81  +.31 

55.3-1.1 

1 1 .60  +.66 

22.5  -0.8 

58.97  +.30 

20.1  -1.0 

29.8 

28.49     .59 

49.4  -0.9 

24.11     .30 

54.5    0.6 

12.27     .65 

22.0  -0.1 

59.27     .30 

21.0    0.8 

Mar.  10.7 

29.00     M 

49.5  +0.5 

24.41     .99 

54.1  -0.1 

12.92     .64 

22.2  +0.6 

59.57     .99 

21.7    0.6 

20.7 

29.49     .46 

50.4     1.1 

24.69     .97 

54.3  +0.4 

13.55     .60 

23.1     1.9 

59.85     .97 

22.3    0.4 

30.7 

29.93     .49 

51.8     1.7 

24.96     .95 

54.9    0.8 

14.12     .54 

24.5     1.7 

60.12     .96 

22.6  H).9 

Apr.    9.6 

30.32  +.36 

53.8  +9.2 

25.20  +.93 

55.9  +1.9 

14.63  +.47 

26.5+9.9 

60.37  +.94 

22.7    0.0 

19.6 

30.66     .30 

56.3    9.6 

25.4 1     .90 

57.3     1.5 

15.06     .38 

29.0    9.6 

60.59     .» 

22.6  +0.1 

29.6 

30.91     .93 

59. 1     9.9 

25.60    .17 

59.0     1.8 

15.40     .99 

31.8    9.9 

60.80     .19 

22.4     0.3 

May    9.6 

31.12     .16 

62.1     3.1 

25.76     .14 

60.9    9.0 

15.64     .19 

34.9     3.1 

60.98    .16 

22.1     0.4 

19.5 

31.24     .06 

65.3    3.9 

25.89     .11 

63.0     9.1 

15.78  +.00 

'A8.\     3.9 

61.13    .14 

21.6    0.4 

29.3 

31.29  •l-.Ol 

68.4  +3.1 

25.98  +.07 

65.1  4^1 

15.82 -.01 

41.3  +3.9 

61.25  +.10 

21.2+0.5 

June  8.5 

31.26 -.07 

71.6    3.0 

26.04  +.04 

67.2    9.1 

15.76     .11 

44.4     3.1 

61.34     .07 

20.7     0.5 

18.4 

31.16     .14 

74.5    9.8 

26.06     .00 

69.3    9.0 

15.60     .91 

47.4     9.0 

61.39  +.04 

20.2    0.5 

28.4 

30.99     .91 

77.2    9.5 

26.05  -.03 

71.2     1.8 

15.34     .30 

.50.2    9.6 

61.41     .00 

19.7     0.5 

Julj  8.4 

30.75     sr 

79.6    9.2 

26.00     .07 

73.0     1.6 

15.00     .38 

52.6     9.9 

61.39 -.03 

19.2    0.4 

18.4 

30.45  -.39 

81.6  +1.8 

25.91  -.10 

74.5  +1.4 

14.58  -.45 

54.6  +1.8 

61.34  -.07 

18.8+0.4 

28.3 

30. 1 1     .37 

83.2     1.3 

25.80     .13 

75.8    1.1 

14.10     .51 

56.3     1.4 

61.26    .10 

18.4    0.3 

Aug.  7.3 

29.72     .41 

84.3    0.9 

25.65     .16 

76.7     0.8 

13.56     .56 

57.4     0.9 

61.14     .13 

18.1      0.3 

17.3 

29.30     .43 

84.9  40.4 

25.49     .18 

77.4     0.5 

12.97     .60 

58.0  +0.4 

61.00     .15 

17.8    0.3 

27.3 

28.85     .45 

85.0  -0.9 

25.30     .19 

77.7  +0.9 

12.37     .69 

58.1  -0.1 

60.85     .16 

17.6    0.9 

Sept.  6.2 

28.40  -.45 

84.6  -0.7 

25.11  -.19 

77.7  -0.9 

1 1 .74  -.69 

.57.7  -0.7 

60.68  -.17 

17.4  +0.1 

16.2 

27.95     .44 

83.7     1.2 

24.92     .19 

77.3     0.5 

11.13     .61 

56.8     1.9 

60.51     .17 

17.3  +0.1 

26.2 

27.52     .49 

82.2     1.7 

24.73     .18 

76.6     0.0 

10.53     .58 

55.4     1.7 

60.34     .15 

17.3    0.0 

Oct.    6.1 

27.12     .38 

80.3    9.2 

24.57     .15 

75.6     1.9 

9.97     .53 

53.5    9.9 

60.20     .13 

17.3  -0.1 

16.1 

26.77     .39 

77.9    9.6 

24.43     .19 

74.2     1.6 

9.47     .46 

51.1     9.6 

60.08     .10 

17.5    OJi 

26.1 

26.47  -.96 

75.1  -3.0 

24.32  -.08 

72.5  -1.9 

9.05  -.38 

48.3  -3.0 

60.00  -.06 

17.8  -0.4 

Not.  5.1 

26.25    .18 

71.9     3.3 

24.26  -.04 

70.4     9.9 

8.71     .29 

45. 1     3.3 

59.96  -.09 

18.2    0.5 

15.0 

26.11     .10 

68.5     3  6 

24.25  +.01 

68. 1     9.4 

8.47     .18 

4 1 .6     3.6 

59.96  +.03 

18.8    0.7 

25.0 

26.05  -.01 

64.8     3.7 

24.28     .06 

65.6     9.6 

8.35  -.06 

37.9     3.8 

60.02     .08 

19.5    0.8 

Deo.    5.0 

26.09  +.08 

61.0     3.8 

24.37     .11 

62.9     9.8 

8.35  +.06 

34.1     3.8 

60.13     .13 

20.4     1.0 

14.9 

26.22  +.17 

57.2  -3  8 

24.51  +.16 

60.1  -9.8 

8.46  +.17 

30.3  -3.8 

60.29  +.18 

21.5-1.9 

24.9 

26.44     .96 

53.4     3.6 

24.70     .90 

57.3     9.8 

•8.69     .90 

26.5     3.6 

60.49     .99 

22.7     1.3 

34.9 

1 

26.74  +.34 

49.9  -3.4 

24.92  +.94 

54.5  -9.7 

9.04  +.40 

23.0  -3.4 

60.72  +.95 

24.0  -1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•  Triangnii  AuBtraliB. 

ff  HerouliB. 

K  Ophiuchi. 

d  HeroQlifl. 

Meui 
Solw 
Dftto. 

Sight 
Afloeiislon. 

Deolination 
8&uih, 

Bight 
Aaoenaioii. 

Deolinatioii 

Bight 
ABoensioB. 

DMlination 
North, 

Bight 
AscenaioD. 

North, 

Xorth. 

h     m 

16  36 

-68  48 

h     m 

16  39 

+  39     7 

h     m 

16  52 

+  9*"  32 

h     m 

16  57 

+33  43 

Jan.    0.9 

44.36  +.53 

56.3  +1.7 

8 

1 .20  +.99 

68.6  -3.3 

s 
20.06  +.91 

64.0  -9.9 

26.15 +.90 

52"6  -3.1 

10.9 

44.94     .61 

54.7     1.4 

1.45     .96 

65.5    3.0 

20.28    .94 

61.8     9.1 

26.37     .94 

49.8    9.9 

20.9 

45.59    .68 

53.5     1.0 

r.73     .30 

62.6    9.7 

20.53     .96 

59.7     9.0 

26.63     .97 

47.0    9.6 

30.8 

46.29    .79 

52.7     0.6 

2.04     .39 

60.2    9.9 

20  80     .98 

57.8     1.7 

26  92     .30 

44.5     9.3 

Feb.   9.8 

47.03     .75 

52.4  +4).  I 

2.38     .34 

58.2    1.7 

21.09     .90 

56.2     1.4 

27.23     .31 

42.5     1.8 

19.8 

47.80  •I-.76 

52.5  -0.3 

2.72  +^ 

56.7  -1.1 

21.38 +.99 

54.9  -1.1 

27.55  +.39 

40.9  -1.3 

29.8 

48.56     .76 

53.0    0.7 

3.07     .34 

55.9  -0.6 

21.68    .90 

54.0     0.7 

27.87     .33 

39.9     0.7 

Mar.  10.7 

49.31     .74 

53.8     1.0 

3.41     .33 

55.7  +6.1 

21.96     .98 

53.5  -0.3 

28.20     .39 

39.5  -0.1 

80.7 

50.03     .70 

55.0     1.4 

3.74     .39 

56.0     0.7 

22.24     .97 

53.3  +0.1 

28.51     .31 

39.6  +0.4 

30.7 

50.72     .66 

66.6     1.7 

4.05     .90 

57.0     1.9 

22.51     .96 

53.6     0.4 

28.82    .90 

40.3     1.0 

Apr.   9.6 

51.35  -I-.61 

58.4-9.0 

4.33  +.97 

58.4  +1,7 

22.76  +.94 

54.2  +0.8 

29.10  +.97 

41.6  +1.4 

19.6 

51.93     .55 

60.5     9.9 

4.58     .93 

60.3    9.1 

23.00     .99 

55.1     1.0 

29.35     .94 

43.2     1.9 

29.6 

52.44     .48 

62.8    9.4 

4.80     .90 

62.6    9.4 

2:).2i      .90 

56.3     1.3 

29.57     .91 

45.3    9.9 

Maj    9.6 

52.88    .40 

65.3    9.5 

4.98     .16 

65.1     9.6 

23.39     .17 

57.7     1.5 

29.77     .18 

47.6    9.4 

J  9.5 

53.24     .31 

67.9    9.6 

5.12     .19 

67.8    9.8 

23.55     .14 

59.2     1.6 

29.93    .14 

50.2    9.6 

29.5 

53.51  -I-.99 

70.6  -9.7 

5.21  +.07 

70.6  +9.8 

23.67  +.11 

60.8  +1.6 

30.05  +.10 

52.6  +9.7 

June  8.5 

53.68     .la 

73.2    9.6 

5.26  +.03 

73.4     9.7 

23.76    .06 

62.5    1.6 

30.13     .06 

55.5    9.6 

18.5 

53.75  +.09 

75.9     9.5 

5.27  -.01 

76.1     9.6 

23.82  +.04 

64.1     1.6 

30.16  +.09 

58.1     9.5 

28.4 

5:^.72  -.06 

78.3     9.4 

5.24     .06 

78.6     9.4 

23.85    .00 

65.6    1.5 

30.16 -.03 

60.6    9.4 

July   8.4 

53.59    .18 

80.7     9.9 

5.16     .10 

60.9    9.1 

23.83  -.09 

67.0     1.3 

CO.  1 1     .07 

62.9     9.9 

1 

16.4 

53.36  -.97 

82.7  -1 .0 

5.04  -.14 

62.9  +1.8 

23.78  -.07 

66.3  +1.9 

30.02  -.11 

64.9  +1.9 

28.3 

53.05     .35 

84.4     1.6 

4.68     .17 

64.6     1.5 

23.70     .10 

69.3     1.0 

29.89     .14 

66.6     1.6 

Aug.  7.3 

62.67    .49 

85.6     1.9 

4.69    .90 

85.8     1.1 

23.59     .13 

70.2     0.8 

29.73     .18 

68.0     1.9 

17.3 

52.22    .47 

66.8    0.7 

4.47     .93 

66.7     0.6 

23.44     .15 

70.9    0.5 

29.54     .90 

69.0     0.8 

27.3 

51.72     .51 

87.3  -0.3 

4.24     .94 

67.1  +0.9 

23.26     .17 

71.3     0.3 

29.33     .99 

69.6  +0.4 

Sept.  6.2 

51.20-59 

87.3  +0.9 

3.98  -.95 

67.1  -0.9 

23.10 -.18 

71.5  +0.1 

29.10 -.93 

69.6     0.0 

16.2 

50.68    .61 

86.8    0,7 

3.72     .95 

86.7     0.7 

22.93    .18 

71.4  -0.9 

26.66     .93 

69.6  -0.4 

26.2 

50.18    .48 

85.9    1.1 

3.46     .93 

85.7     1.9 

22.75     .17 

71.1     0.5 

26.63     .99 

69.0     0.9 

Oct.    6.2 

49.72    .49 

64.6     1.5 

3.25     .91 

84.4     1.6 

22.59     .15 

70.5    0.7 

26.42     .90 

67.9     1.3 

16.1 

49.34     .34 

82.6     1.9 

3.06     .18 

62.6     9.0 

22.44     .13 

09.7     1.0 

26.22     .18 

66.4     1.7 

26.1 

49.05  -.94 

60.7  +9.9 

2.90  -.14 

80.4  -9.4 

22.34  -.09 

68.5  -1.9 

26.07  -.44 

64.5  -9.1 

Nor.   5.1 

48.87  -.19 

78.4     9.4 

2.78     .00 

7*.8     9.7 

22.26  -.05 

67.2     1.5 

27.95     .09 

62.2     9.4 

15.0 

48.80     .00 

76.0    9.5 

2.72  -.03 

74.9    3.0 

22.24     .00 

65.6     1.7 

27.66  -.04 

59.6     9.7 

25.0 

48.87  +.13 

73.5    9.5 

2.71  +.09 

71.7     3.9 

22.26  +.05 

63.7     1.9 

27.66  +.01 

56.7     3.0 

Dec.    5.0 

49.06     .95 

71.0     9.4 

2.77     .08 

66.4     3.3 

22.33     .09 

61.7     9.1 

27.90     .07 

53.6     3.1 

15.0 

49.37  +.37 

68.7  +9.9 

2.68  +.14 

65.0-3.3 

22.45  +.14 

59.5  -9.9 

26.00  +.19 

50.4  -3.9 

24.9 

49.80     .48 

66.7     1.9 

3.05     .10 

61.5    3.4 

22.61     .18 

57.3     3.9 

26.15     .17 

47.2     3.9 

34.9 

50.33  +.58 

64.9  +1.5 

3.27  +.94 

58.2  -3.9 

22.82  +.99 

55.1  -9.9 

26..34  +.99 

44.0  -3.1 
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APPARENT  PLAGES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeaD 
Solar 
Date. 


Jan.  0.9 
10.9 
20.9 
30.9 

Feb.   9.8 

19.8 
29.8 
Mar.  10.8 
80.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.6 

29.5 
June  8.5 
18.5 
28.4 
July   8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  (;.3 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 
Nov.  5.1 
15.1 
25.0 
Dec.   5.0 

15.0 
25.0 
34.9 


e  UrseB  Minorii. 


Bight 
Asoenaion. 


h     m 

16  57 


19.93+  .5& 
20.64  .84 
21.61  1.10 
22.83  1.31 
24.24  1.49 

25.79+1.59 
27.42  1.64 
29.07  1.63 
30.67  1.56 
32.18  1.43 

33.54+1.96 
34.70  1.06 
35.63  .81 
36.31  .54 
36.71+  .96 

36.84-  .09 
36.67  .30 
36.24  .57 
35.54  .89 
.34.60  1.05 

33.45-1.95 
32.09  1.43 
30.59  1.57 
28.96   1.68 

27.23  1.75 

25.40-1.78 
23.67  1.77 
21.92  1.79 

20.24  1.69 
18.07   1.49 

17.26-1.31 
16.05  I.IO 
15.07  .84 
14.36  .56 
1 3.94-  .96 

13.83+  .05 
14.04  .36 
14.55+  .66 


DeoUnatioxi 
Korth. 


+82  12 


/* 


71.8  -3.6 

68.4  3.1 

65.5  9.7 

62.9  9.3 
60.9     1.7 

59.5  -1.1 

58.7  -0.4 

58.6  +0.9 

59.2  0.8 

60.3  1.4 

62.0  +9.0 

64.2  9.4 

66.8  9.7 

69.7  3.0 

72.8  3.1 

75.9  +3.1 

79.1  3.1 
82.1  S.9 

84.9  9.7 

87.5  9.4 

89.7  +9.0 

91.6  1.6 

93.0  1.9 
93.9    0.7 

94.3  +0.9 

94.3  -0.3 

93.7  0.8 
92.6  1.3 
9!. I     1.8 

89.1  9.9 

86.6  -9.6 

83.8  3.0 
80.6     3.3 

77.2  3.5 
73.6     3.6 

69.9  -3.7 

66.3  3.6 

62.8  -3.4 


a'  Uerculis. 


Bight 
Ascension. 


Declination 
North. 


h     m 

17    9 


30.43  +.10 
30.63  .99 
30.87  .95 
31.13  .97 
31.41     .99 

31.70  +.99 
32.00     .99 

32.29  .99 
32.58  .98 
32.85     .97 

33.12  +.95 

33.30  .93 
33.58  .91 
33.78  .18 
33.95     .16 

34.09  +.19 
34.20  .09 
34.27  .05 
34.30  +.09 
34.30  -.09 

31.25  -.06 
34.17  .10 
34.06  .13 
33.92     .15 

33.75  .17 

33.57  -.18 
33.38  .19 
33.20  .18 
33,02  .17 
32.87     .14 

32.74  -.11 

32.65  .07 
32.61  -.09 
32.61  +.03 

32.66  .07 

32.76  +.19 
32.90  .16 
33.09  +.91 


+  14  30 


// 


70.9  -9.4 
68.6  9.3 
66.3     9.1 

64.3  1.9 
62.6     1.6 

61.2-1.9 

60.2  0.8 
59.6  -0.3 
59.5  +0.1 

59.8  0.5 

60.5  +0.9 

61.6  1.9 

63.0  1.5 

64.6  1.7 

66.4  1.8 

68.3  +1.9 
70.2     1.9 

72.1  1.9 

73.9  1.8 

75.7  1.7 

77.2  +1.4 

78.5  1.9 

79.5  1.0 

80.4  0.7 
80.9    0.4 

81.2  +0.1 

81.2  -0.9 
80.9     0.5 

80.3  0.8 
79.3     1.1 

78.1  -1.4 

76.6  1.6 

74.8  1.9 
72.8  9.1 
70.6     9.3 

68.2  -9.4 
65.8    9.4 

63.3  -9.4 


6  Ophiuchi. 


Bight 
Ascension. 


Ii      m 

17  19 


29.54  +.91 
29.77     .95 

30.04  .te 
30.33  .30 
30.63     .31 

30.95  +.^ 
31.28  .39 
31.60  .39 
31.92  .31 
32.23     .30 

32.52  +.99 
32.80  .97 
33.06  .95 
33.30  .93 
33.52     .90 

33.70  +.16 
33.84  .13 
33.95     .09 

34.02  .05 

34.05  +.01 

34.03  -.04 
33.98  .08 
33.88  .11 
33.75  .14 
33.59     .17 

33.42  -.18 
33.23     .19 

33.04  .18 
32.86     .17 

32.71  .14 

32.59  -.10 
32.50     .06 

32.47  -.01 

32.48  +.04 

32.55  .09 

32.67  +.14 
32.84     .19 

33.05  +.93 


Declination 
8outh. 


O  / 

24     4 


8.2  -0.3 


8.5 
8.9 
9.4 
9.9 


0.4 
0.5 
0.5 
0.5 


0.5  -0.5 

1.0  0.5 

1 .4  0.4 
1.9  0.4 
2.2     0.3 

2.5  -0.3 

2.7  0.9 
2.9    0.9 

3. 1  0.9 

3.2  0.9 

3.4  -0.9 

3.6  0.9 

3.8  0.9 
4.0  0.9 
4.2     0.9 

4.4  -0.9 

4.7  0.9 

4.9  0.9 

5.0  0.1 

5.1  -0.1 

5.2  0.0 
5.1  +0.1 
5.0  0.1 
4.9  0.9 
4.6  0.9 


j9  Draoonia. 


Bight 
Ascension. 


h     ni 

17  27 


51.62  +.18 
51.82  .93 
52.09     .99 

52.40  .33 
52.75     .37 

5:3.14  +.39 

53.54  .41 
53.95  .41 
54.36  .40 
.54.75     .38 

55.13  +.36 
55.47  .39 
55.78  .98 
56.04  .94 
56.25     .18 

56.41  +.13 
56.51     .07 

56.55  +.01 
56.53  -.05 
56.45     .11 

56.31  -.16 
56.12  .91 
55.88  .96 
55.60  .30 
55.29     .33 

54.95  -.34 
54.60  .35 
54.24  .35 
53.90  .33 
53.58     .30 


Declination 
North, 


4.4  +0  0^  53.30  -.98 

4.2    0.2  63.06     .91 

4.0    0.9  52.88     .15 

3.9  +0.1  52.76     .08 

3.8    0.0  52.72  -.01 


3.9  -0.1 
4.1  0.9 
4.4  -0.3 


+52  22 


1/ 


52.74  +.06 
52.83  .13 
53.00  +.SS 


65.4  -3.6 
61.9     3.4 

56.6  3.1 

55.7  9.7 
53.2    9.9 


51.4  -1.6 
50.1     0.9 

49.5  -0.3 
49.5  +0.3 

50.1  1.0 

51.4  +1.5 

53.2  9.0 

55.5  9.5 
58.2    9.8 

61.1  3.0 

64.2  +3.1 

67.4  3.9 

70.6  3.1 

73.6  3.0 

76.5  9.7 

79.1  +9.4 
81.4  9.1 
8.3.2     1.7 

84.7  1.2 

85.7  0.8 

86.3  +0.3 

86.3  -0.9 

85.8  0.7 

84.8  1.9 

83.4  1.7 

81.4  -9.9 
79.0     9.6 

76.2  3.0 
73.0     3.3 

69.6  3.5 

65.9  -3.6 

62.3  3.6 

58.7  -8.5 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Ophiachi. 

u  Draconii. 

fi  Herculis. 

jjf^  Draconis. 

Mean 
Solar 
Date. 

Bight 
Aaoenaion. 

Declination 
North. 

Right 
Ascension. 

Declination 

Rmrth. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Dedinatiou 
North. 

h     m 

17  29 

+ 12''  38 

h     m 

17  37 

+68  48 

h      m 

17  42 

+27  47 

h     m 

17  43 

+  72    11 

Jan.    1.0 

48.09  -1-.17 

36.1  -9.3 

s 
38.86  +.17 

36.0  -3.7 

8.44  +.15 

14.9  -9.9 

s 
51.69  +.16 

74.4  -3.7 

10.9 

48.88     .90 

33.8     9.9 

33.09     .96 

38.4     3.5 

8.61     .19 

18.0     9.8 

51.98     .30 

70.7     3.5 

^.9 

48.50     .S3 

31.6     9.1 

33.43     .39 

89.0     3.9 

8.88     .33 

9.8     9.6 

58.88     .49 

67.3     3.9 

30.9 

48.75     .96 

89.6     1.8 

33.86     .47 

86.0     9.8 

3.07     .96 

6.7     9.3 

58.76     .53 

64.3     9.8 

Feb.    9.8 

43.08     .97 

87.9     1.6 

34.38     .55 

83.5     9.3 

3.34     .98 

4.6     1.9 

53.34     .69 

61.7    9.3 

19.8 

43.30  +.98 

86.5  -1.9 

34.95  +.60 

81.5-1.7 

3.68  +.99 

8.8-1.5 

53.99  +.68 

59.6  -1.8 

29.8 

43.59     .99 

85.5     0.8 

35.57     .63 

80.1     1.0 

3  93     .30 

1.6     1.0 

54.71     .73 

58.8     1.1 

Mar.  10.8 

43.88     .99 

84.9  rrO.4 

36.88     .65 

19.4  -0.4 

4.83     .31 

0.8  -0.5 

55.45     .75 

57.4  -0.5 

30.7 

44.17     .98 

84.7     0.0 

36.87     .64 

19.4  40.3 

4.54     .30 

0.6  +0.1 

56.81     .74 

57.3  +0.9 

30.7 

44.45     .96 

85.0  +0.4 

37.50     .61 

80.0     0.0 

4.84     .99 

1.0     0.6 

56.94     .79 

57.8     0.9 

Apr.   9.7 

44.78  -i-.ge 

85.6  +0.8 

38.09  +.57 

81.3  +1.6 

5.13  +.98 

1.8  +1.1 

57.64  +.67 

59.0  +1.5 

19.7 

44.97     .94 

86.6     1.1 

38.63     .51 

83.1     9.1 

5.40     .96 

3.1     1.5 

58.88     .60 

60.7    9.0 

89.6 

45.81     .99 

87.9     1.4 

39.10     .43 

85.5     9.5 

5.65     .94 

4.8     1.9 

59.84     .51 

63.0     9.6 

Maj    9.6 

45.48     .90 

89.4     1.6 

.39.50     .35 

88.8    9.9 

5.88     .91 

6.9    9.9 

59.30     .41 

65.7    9.8 

19.6 

45.61     .17 

31.8     1.8 

39.80     .96 

31.8    3.1 

6.08     .18 

9.8    9.4 

59.66     .30 

68.6    3.1 

3!).6 

45.77  +.14 

33.0  +1.9 

40.01  +.16 

34.4  +3.3 

6.85  +.15 

1 1 .6  +9.5 

59.90  +.18 

71.8+^.9 

Jane  8.5 

45.90     .11 

34.9     I.O 

40.18  +.05 

37.7     3.3 

6.38     .11 

14.8     9.5 

60.08  +.06 

75.1     3.3 

18.5 

45.99     .07 

36.7     1.8 

40.18 -.05 

4 1 .0     3.3 

6.46     .07 

16.7    9.5 

60.03  -.06 

78.3     3.9 

Q8.5 

46.04  i-.03 

38.5     1.7 

40.08     .15 

44.8     3.1 

6.81  +.03 

19.8     9.4 

59.90     .18 

81.6     3.1 

July   8.4 

46.06     .00 

408     1.6 

39.88     .95 

47.3     9.9 

6.51  -.09 

81.5     9.9 

59.66     .30 

84.6    9.0 

18.4 

46.03  -.04 

41.7  +1.4 

39.53  -.34 

50.0  +9.6 

6.48  -.06 

83.6  +9.0 

59.31  -.40 

87.4  +9.6 

88.4 

45.97     .08 

43. 1     1.9 

39.15     .43 

58.4     9.9 

6.40     .10 

85.5     1.7 

58.86     .50 

89.8    9.3 

Aag,  7.4 

45.87     .11 

44.8     1.0 

38.69     .49 

54.5     1.8 

6.88     .14 

87.1     1.4 

.58.31     .59 

91.9     1.9 

17.3 

45.74     .14 

45.0    0.7 

38.16     .55 

56.1      1.4 

6.18     .17 

88.4     1.1 

57.68     .66 

93.6     1.4 

27.3 

45.58     .17 

45.7     0.5 

37.59     .60 

57.3     0.9 

5.94     .19 

89.3    0.7 

56.99     .71 

94.8     1.0 

Sept.  6.3 

45.41  -.18 

46.0  +0.9 

36.97  -.63 

57.9  +0.4 

5.74  -.91 

89.9  +0.4 

56.85  -.75 

95.6  +0.6 

16.8 

45.88     .10 

46.1  -0.1 

36.33     .64 

58.1  -0.1 

5.58     .99 

30.1     0.0 

55.48     .77 

95.8     0.0 

86.8 

45.04     .18 

45.9     0.3 

35.69     .64 

57.7     0.6 

.5.30     .99 

89  8  -0.4 

54.71     .77 

9.5.5  -0.6 

Oct.    6.8 

44.85     .17 

45.4     0.6 

35.05     .63 

5(5.8     1.9 

5.08     .91 

89.8    0.8 

53.95     .75 

94.6     1.1 

16.8 

44.69     .15 

44.6     0.9 

34.45     .57 

55.4     1.7 

4.88     .19 

88.8     1.9 

53.88     .70 

93.3     1.6 

86.1 

44.56  -.13 

43.5  -1.9 

33.90  -.59 

53.4  -9.9 

4.71  -.16 

86.8  -1.6 

58.54  -.64 

91.4  -9.1 

Nov.  5.1 

44.45     .08 

48.8     1.5 

33.48     .44 

51.0     9.6 

4.57     .19 

85.0    9.0 

51.94     .56 

89.1     9.6 

15.1 

44.40  -.04 

40.6     1.7 

33.08     .35 

48.8    3.0 

4.47     .07 

88.8    9.3 

51.44     .45 

86.3     3.0 

85.1 

44.38  +.01 

38.7     9.0 

38.78     .95 

45.0     3.3 

4.48  -.03 

80.4     9.6 

51.04     .33 

83.8    3.3 

Deo.   5.0 

44.41     .06 

36.7     9.1 

38.53     .14 

4 1 .5     3.6 

4.48  +.09 

17.7     9.8 

50.77     .90 

79.8     3.5 

15.0 

44.49  +.10 

34.4  -4  3 

38.45  -.09 

37.9  -3.7 

4.47  +.07 

14.8  -9.9 

50.64  -.06 

76.1  -3.7 

85.0 

44.68     .15 

38. 1     9.3 

38.49  +.10 

34.1     3.7 

4.57     .19 

11.8     3.0 

50.64  +.07 

73.4     3.7 

35.0 

44.79  +.19 

89.8  -«.3 

38.65  +.91 

30.4  -3.6 

4.78  +.17 

8.8  -9.9 

50.78  +.91 

68.7  -3.6 
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APPARENT  PLACES  FOR  TU£  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draoonia. 

y*  Sagittarii. 

/I  Sifittarii. 

9  Sarpentia. 

HMD 

Solar 
Date. 

K1(?bt 
Afloenalon. 

Deollnation 
Vvrth. 

Bight 
Asceneion. 

DeeUnation 
Ama. 

BiflTht 
Aaoenaion. 

atmXk, 

Bight 
Aaoansion. 

Declinatioo 

b     m 

17  53 

+5f  29 

h     m 

17  58 

-30  25 

h     m 

18    7 

o          / 

-21     5 

b     m 

18  15 

—  2  55 

Jan.    1.0 

8 

57.82  +.13 

70.7  -3.6 

8 

34.27  +.18 

21.3  +0.3 

a 
1.57  +.18 

8.1  -0.9 

a 
28.73  +.14 

32J2  -1.4 

11.0 

57.99     .19 

67.2     3.4 

34.47     .93 

21.2     0.9 

1.76     .91 

8.4     0.3 

28.88    .17 

33.5     1.3 

20.9 

58.21*   .95 

63.8    3.9 

34.72     .96 

20.9    0.1 

1.98     .93 

8.7    0.3 

29.07     .90 

34.9     1.3 

30.9 

58.48     .80 

60.8     9.8 

34.99     .99 

20.8  +0.1 

2.23     .96 

9.0    0.3 

29.29     .93 

36.1     1.9 

Feb.   9.9 

58.80     .34 

58.2    9.4 

35.29     .31 

20.8    0.0 

2.50     .98 

9.4     0.3 

29.53     .95 

37.2     1.0 

19.8 

59.16  4.37 

56.0  -1.8 

35.61  +.39 

20.8    0.0 

2.79  +.30 

9.6  -0.9 

29.79  +.97 

38.2  -0.8 

29.8 

59.54     .39 

54.5     1.9 

35.94     .33 

20.9  -0.1 

3.09     .31 

9.9    0.9 

30.06    .98 

38.9    0.6 

Mar.  10.8 

59.94     .40 

53.6  -0.6 

36.27     .34 

20.9    O.I 

3.40     .31 

10.0  -0.1 

30.35     SR 

39.3  -0.3 

20.8 

60.34     .40 

53.3  +0.1 

36.61     .34 

21.0    0.1 

3.71     .31 

10.1      0.0 

30.63     .99 

.39.4     0.0 

30.7 

60.74     .39 

53.7     0.7 

36.95     .33 

21.1     O.I 

4.02    .31 

10.0  +0.1 

30.92     .99 

39.3  +0.3 

Apr.   9.7 

61.12  •l-.S? 

54.8  +1.3 

37.28  +.39 

21.2-0.1 

4.33  +.30 

9.9  40.9 

31.20  +.98 

38.9  40.5 

19.7 

61.48     .34 

56.3     1.8 

37.60     .31 

21.3    0.1 

4.63     .99 

9.7     0.9 

31.48     .97 

38.3    0.7 

29.6 

61.81     .31 

58.4     9.3 

37.90     .99 

21.5    0.9 

4.91     .98 

9.5     0.9 

31.74     .96 

37.5     09 

May    9.6 

62.09     .96 

60.9     9.7 

38.18    .97 

21.7    0.9 

5.18     .96 

9.2     0.3 

31.99     .94 

36.5     1.0 

19.6 

62.34     .99 

63.8     9.9 

38.44     .94 

22.0     0.3 

5.43     .93 

9.0     0.9 

32.22     .99 

35.4     1.1 

29.6 

62.53  +.17 

66.8  +3.1 

38.67  +.91 

22.3  -0.4 

5.65  +.91 

8.7  40.9 

32.43  +.19 

34.2  +1.9 

June  8.5 

62.67    .11 

70.0     3.9 

38.87     .18 

22.7     0.4 

5.84     .17 

8.5    0.9 

32.60     .16 

.33.0     1.9 

18.5 

62.74  +.05 

73.2    3.9 

39.02    .14 

23.1     0.5 

5.99    .13 

8.4  40.1 

32.75     .13 

31.8    1.1 

28.5 

62.76  -.01 

76.4     3.1 

39.14     .09 

23.6     0.5 

6.11     .09 

8.4     0.0 

32.85    .09 

30.7    M 

July   8.4 

62.72    .07 

79.4     9.9 

39.20  +.04 

24.2    0.6 

6.18  +.06 

8.4     0.0 

32.92    .05 

29.7     1.0 

18.4 

62.62  -.13 

82.2  +9.6 

39.23     .00 

24.8  -0.6 

6.20    .00 

8.4  -0.1 

32.95  +.01 

28.7  40.9 

28.4 

62.47     .18 

84.7     9.3 

39.20  -.05 

25.4     0.6 

6.19  -.04 

8.5    0.1 

32.93  -.04 

27.9    0.7 

Aug.  7.4 

62.26     .93 

86.8    9.0 

39.13     .09 

25.9     0.5 

6.13     .06 

8.7    0.9 

32.87    .08 

27.3    0.6 

17.3 

62.00     .97 

88.6    1.6 

39.01     .13 

26.4     0.5 

6.03     .19 

8.9    0.9 

32.78    .11 

26.8    0.4 

27.3 

61.71     .31 

89.9    1.1 

38.86    .16 

26.9    0.4 

5.90     .15 

9.1     0.9 

32.65    .14 

26.4    0.3 

Sept.  6.3 

61.39 -.33 

90.8  -H>.6 

38.69  -.19 

27.2  -0.3 

6.74  -.17 

9.2  -0.9 

32.50  -.16 

26.2  40.1 

16.3 

61.04     .35 

91.2 -H).! 

38.49     .90 

27.4  -0.1 

5.56    .18 

9.4    0.1 

32.33     .17 

26.1     0.0 

26.2 

60.69     .34 

91.1  -0.4 

38.29     .90 

27.5    0.0 

6.37    .n 

9.5  -0.1 

32.15    .18 

26.2  -0.9 

Oct.    6.2 

60.35     .33 

90.4     0.9 

38.09     .19 

27.5  +0.1 

5.19    .18 

9.6    0.0 

31.98    .17 

26.4    0.3 

16.2 

60.02     .31 

89.3     1.4 

37.91     .17 

27.3     0.9 

5.02    .16 

9.6    0.0 

31.81     .16 

26.8    0.4 

26.2 

59.73  -.98 

87.6  -1.9 

37.75  -.14 

27.0  +0.3 

4.87  -.13 

9.6    0.0 

31.66  -.13 

27.3  -0.6 

Nov.   5.1 

59.47     .93 

85.5    9.3 

37.63     .10 

26.6     0.4 

4.75     .09 

9.6    0.0 

31.54     .10 

28.0    0.7 

15.1 

59.26     .18 

83.0    9.7 

37.56  -.05 

26.2    0.4 

4  68 -.05 

9.6    0.0 

31.46    .06 

28.8    0.9 

25.1 

59.12    .11 

80.1     3.1 

37.53    .00 

25.7    0.5 

4.65    .00 

9.6    0.0 

31.42 -.09 

29.8    1.0 

Dec.   5.0 

59.03  -.05 

76.8    3.4 

37.56  +.06 

25.3    0.4 

4.67  +.04 

9.7  -0.1 

31.42 +.03 

30.9     1.9 

15.0 

59.02  +.09 

73.3  -3.6 

37.65  +.11 

24.9  +0.4 

4.74  +.09 

9.8  -0.9 

31.47 +.07 

32.1  -1.3 

25.0 

59.07     .09 

09.7     3.6 

37.78     .16 

24.5    0.3 

4.86     .14 

10.1     0.9 

31.57     .11 

33.4     1.3 

35.0 

59.19  +.15 

66.1  -3.5 

37.97  +91 

24.2  +0.3 

5.02  +.18 

10.3  -0.3 

31.70 +.15 

34.8  -1.4 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

1  Aquils. 

a  Octantia. 

a  Lyrte. 

{VBga.) 

iSLyra. 

Bight 
Ascension. 

Sovih. 

Bight 
Ascension. 

]>eoUnation 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

North. 

h     m 

18  29 

O           1 

-  8  19 

h 

18 

-89*  15 

h     m 

18  33 

+38  40 

h     m 

18  45 

+33  13 

Jan.    1.0 

4.54  +.13 

13"7  -1.0 

m    s        s 
36  32.0+  4.5 

62.5  +3.3 

s 
6.61  +.06 

51.3  -3.9 

B 

54.58  +.06 

63.1  -3.0 

J  1.0 

4.69     .16 

14.7     1.0 

:)6  38.1     7.6 

59.2    3.9 

6.72     .13 

48. 1     8.9 

54.68    .19 

60.1     3.0 

90.9 

4.87     .90 

15.7     1.0 

36  47.2  10.5 

56.2    9.9 

6.88     .18 

45.0     3.0 

54.83     .16 

57.2    9.9 

30.9 

5.08     .93 

16.6    0.0 

36  59.1    13.0 

53.3     9.7 

7.08     .99 

42.0     9.8 

55.01     .90 

54.4     9.6 

Feb.   9.9 

5.32     .95 

17.4     0.7 

37  13.3  15.9 

50.8    9.3 

7.32     .96 

39.4     9.4 

55.23     .94 

51.9     9.3 

19.9 

5.58  +.96 

18.1  -0.6 

37  29.6+17.0 

48.7  +1.9 

7.59  +.99 

37.3  -1.9 

55.48  +.96 

49.8  -1.9 

39.8 

5.85     .98 

18.6    0.4 

37  47.4   18.4 

47.0     1.6 

7.89     .31 

35.6     1.4 

55.76     .90 

48.1     1.4 

Mar.  10.8 

6.13     .99 

18.8  -0.9 

38    6.3  19.3 

45.8     1.0 

8.21     .39 

34.4     0.6 

56.06     .30 

47.0     0.9 ! 

S0.8 

6.42     .99 

18.9  +0.1 

38  26.0  19.8 

45.0  +0.5 

6.54     .33 

33.9  -0.3 

56.37     .31 

46.4  -0.3 

30.8 

6.72     .99 

18.7     0.3 

38  45  9  19.9 

44.7     0.0 

8.87     .S3 

33.9  +0.4 

56.68     .39 

46.3  +0.9 

Apr.   9.7 

7.01  -fJV 

18.3  +0.5 

39    5.7+19.5 

44.9  -0.4 

9.21  +.33 

34.6  +0.9 

57.00  +.31 

1 
46.9  +0.8 

19.7 

7.29     .96 

17.8     0.7 

39  25.0  18.8 

45.6     0.0 

953     .» 

35.7     1.4 

57.31     .30 

47.9     1.3 

29.7 

7.57    sn 

17.1     0.8 

39  43.3  17.6 

46.8     1.4 

9.84     .90 

37.4     1.9 

57.61     .90 

49.5     1.8 

May   9.6 

7.83     .95 

16.2     0.0 

40    0.3  16.9 

48.4     1.8 

10.12     .97 

39.5    9.3 

57.89     .97 

51.5    9.1 

19.6 

8.08     .93 

15.3     1.0 

40  1.5.6  14.3 

50.4     9.9 

10.38     .94 

42.0     9.6 

58.15     .94 

53.8    9.4 

99.6 

8.30  -l-JBl 

14.3  +1.0 

40  28.9+19.9 

52.7  -9.6 

10.60  +.90 

44.7  +9.8 

58.38  +.91 

56.3  +9.7 

Jane  8.6 

8.49     .18 

13.3     0.9 

40  39.9    9.7 

55.4     9.8 

10.78     .16 

47.6    3.0 

58.57     .17 

59.1     9.8 

18.5 

8.65    .14 

12.4     0.0 

40  48.4     7.1 

58.3     3.0 

10.92     .11 

50.7    3.0 

58.72     .13 

61.9     9.8 

28.5 

8.78    .10 

11.5     0.8 

40  54.1     4.9 

61.3     3.1 

11.01     .07 

53.6    9.0 

58.83     .00 

64.8    9.8 

Jaly   8.5 

8.86    .06 

10.7     0.7 

40  56.8+  1.9 

64.4     3.1 

1 1 .05  +.09 

66.6    9.8 

58.89  +.04 

67.6    9.7 

18.5 

8.90  +.09 

10.1  +0.6 

40  56.5-  1.8 

67.6  -3.1 

1 1 .04  -.03 

59.3  +9.7 

58.91  -.01 

70.2  +9.6 

28.4 

8.90  -.09 

9.5     0.5 

40  53.2    4.8 

70.6     9.9 

10.98     .08 

61.9     9.4 

58.87     .06 

72.7     9.4 

Aug.  7.4 

8.86     .06 

9.1     0.4 

4(147.0    7.6 

73.4     9.7 

10.87     .13 

64.2     9.1 

58.79    .11 

74.9     9.1 

17.4 

8.78     .10 

8.7     0.3 

40  38.0  10.9 

76.0    9.4 

10.71     .17 

66.2    1.8 

58.67     .15 

76.8     1.7 

27.3 

8.66    .13 

8.5  +0.1 

40  26.6  J9.4 

78.2     9.0 

10.52     .91 

67.8     1.4 

58.50     .18 

78.4     1.4 

Sept.  6.3 

8.52  -.15 

8.4     0.0 

40  13.2-14.9 

79.9  -1.5 

10.30  -.93 

69.0  +1.0 

58.31  -.91 

79.0  +1.0 

16.3 

8.35     .17 

8.5  -O.J 

39  58.1    15.5 

81.1     0.9 

10.05     .95 

69.7    0.5 

58.09     .93 

80.4     0.6 

26.3 

8.18     .18 

8.5    O.I 

39  4^.1   16.9 

81.8-0.4 

9.80     .96 

70.1  +0.1 

57.86     .94 

80.9  +0.9 

Oct.    6.2 

8.00     .17 

8.7    0.9 

39  25.7   16.3 

81.8  +0.9 

9.53     .96 

69.9  -0.4 

57.62     .94 

80.8  -0.9 

16.2 

7.83     .16 

9.0    0.3 

39    9.6  15.7 

81.3    0.8 

9.28     .95 

69.3    0.8 

57.38     .93 

80.4     0.7 

26.2 

7.68  -.14 

9.4  -0.4 

38  54.4-14.4 

80.1  +1.4 

9.04  -.9a 

68.2  -1.3 

57.16  -.91 

79.4  -I.I 

Not.  5.2 

7.56     .11 

9.9    0  5 

38  40.7  19.6 

78.4     9.0 

8.83     .19 

66.7     1.7 

56.97     .18 

78.1     1.5 

15.1 

7.47     .07 

10.4     0.6 

38  29.1    10.9 

76.2    9.4 

8.66     .15 

64.8    9.1 

56.81     .14 

76.3     1.9 

25.1 

7.42  -.03 

11.1     0.7 

38  20.2    7.4 

73.6    9.8 

8.53     .10 

62.4    9.5 

56.69     .10 

74.2    9.3 

Dec.   5.1 

7.42  +.09 

11.9     0.8 

.38  14.3    4.3 

70.7     3.1 

8.46  -.05 

59.7    9.8 

56.61  -.05 

71.8     9.6 

15.0 

7.46  +.06 

12.8  -0.9 

38  11.7-  l.O 

67.5  +3.9 

8.43     .00 

56.8  -3.0 

56.58     .00 

69.0  -9.8 

25.0 

• 

7.54     .11 

13.7     1.0 

38  12.4+  9.4 

64.2     3.3 

8.45  +.05 

53.6     3.9 

56.61  +.05 

66.1     9.9 

35.0 

7.67  +.15 

14.7  -1.0 

38  16.4+  5.7 

60.9  +3.9 

8.54  +.11 

50.4  -3.9 

56.68  +.09 

63.1  -3.0 
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APPABENT  PLAGES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

50  DraconiB. 

C  Aquils. 

i  Sagittarii. 

Solar 
Date. 

Bight 
Aaoenaion. 

DedUnatioD 
South, 

Bight 
Aaoenaion. 

OeoUnation 
North. 

Bight 
Aaoenslon. 

DecUnation 
North, 

Bight 
Aaoenaion. 

I>eoU]iatioo 
SofOh. 

h     m 

18  48 

-26  25 

h     m 

18  49 

o 

+75 

17 

h      m 

19    0 

+ 13"  41 

h     m 

19  11 

0           / 

-19    8 

Jan.    LO 

8 

16.73  +.13 

62 .2  +0.9 

B 

54.36  -.08 

71.1 

-3.5 

a 
13.69  +.08 

5.5.1  -«.l 

s 
2.55  +.10 

62.8  -0.9 

II.O 

16.88    .17 

62.0    0.9 

54.36  +.08 

67.5 

3.6 

13.79     .19 

53.0     9.1 

2.66    .13 

62.9    0.8 

20.9 

17.07     .90 

61.8    0.3 

54.52     .95 

64.0 

3.5 

13.93     .15 

50.9    9.0 

2.82    .17 

63.1     0.1 

30.9 

17.29     .S3 

61.6    0.9 

54.85     .40 

60.6 

3.3 

14.10     .18 

48.9     1.8 

3.00     .90 

63.2  -0.1 

Feb.   9.9 

17.54     .96 

61.4    O.J 

55.32     .54 

57.5 

3.9 

14.30     .91 

47.2    1.5 

3.22    .93 

63.3    0.0 

19.9 

17.81  +.08 

61.2  +0.9 

55.93  +.66 

54.8 

-9.4 

14.53  +.94 

45.7  -1.3 

3.46  +.95 

63.2  +0.1 

29.9 

18.10     .30 

61.0    0.3 

56.64     .76 

52.6 

1.9 

14.77     .96 

44.5     1.0 

3.72     .87 

63.1     0.8 

Mar.  10.8 

18.41     .31 

60.7    0.3 

57.45     .83 

51.0 

1.3 

15.04     .97 

43.7    0.6 

4.00     .99 

62.9    0.3 

20.8 

18.73     .33 

60.4    0.3 

58.30     .87 

50.0 

-0.6 

15.31     .98 

43.4  -0.1 

4.30     .30 

62.5    0.4 

30.8 

19.05     .3Q 

60.0    0.4 

59.18     .88 

49.7 

0.0 

15.60     .99 

43.5  +0.3 

4.60     .31 

62. 1     0.5 

Apr.   9.7 

19.38  +.33 

59.6  +0.4 

60.06  +.86 

50.0  +0.7 

15.89  +.90 

43.9  +0.7 

4.91  +.31 

61.5  +0.6 

19.7 

19.70     .33 

59.3    0.4 

60.91     .89 

51.0 

1.3 

16.17     .96 

44.8     1.1 

5.22     .31 

60.9     0.7 

29.7 

20.02     .31 

58.9    0.4 

61.70     .75 

52.6 

1.8 

16.46     .98 

46.1     1.4 

5.52     .30 

60.2    0.7 

May   9.7 

20.32     .30 

58.5    0.3 

62.41      .65 

54.7 

9.3 

16.73     .96 

47.6     1.7 

5.82     JM 

59.5    0.7 

19.6 

20.61     .87 

58.3     0.9 

63.01      .54 

57.2 

9.7 

16.98     .94 

49.4     1.9 

6.11     .97 

58.7    0.7 

29.6 

20.87  +.85 

58.1  +0.1 

63.49  +.43 

60.0 

+3.0 

17.21  +.99 

51.4  +8.0 

6.37  +.85 

1 

58.1  +0.6 

June  8.6 

21.11      .93 

58.0     0.0 

63.84     .96 

63.2 

3.9 

17.42     .19 

53.5    9.1 

6.61     .83 

57.5     0.5 

18.6 

21.31      .18 

58.0  -0.1 

64.05  +.14 

66.5 

3.3 

17.59     .15 

55.6    9.1 

6.82     .19 

57.0    0.5 

28.5 

21.47     .14 

58. 1     0.9 

64.11  -.01 

69.9 

3.4 

17.73     .19 

57.7     9.1 

7.00     .15 

56.6     0.3 

July   8.5 

21.58     .09 

58.3     0.3 

64.03     .16 

73.2 

3.3 

17.82     .07 

59.7     9.0 

7.13     .11 

56.3     0.9 

18.5 

21.65  +.05 

58.6  -0.4 

63.79  -.30 

76.5 

+3.9 

17.87  +.03 

61.6  +1.8 

7.22  +.06 

56.1  +0.1 

28.4 

21.67     .00 

59. 1     0.4 

63.42     .44 

79.5 

9.9 

17.88  -.01 

63.4     1.7 

7.26  +.08 

56.1     0.0 

Aug.   7.4 

21.65  -.05 

59.5    0.5 

62.91      56 

82.3 

9.7 

17.84     .06 

65.0     1.4 

7.25  -.03 

56.2  -0.1 

17.4 

21.58     .09 

60.0    0.5 

62.29     .68 

84.8 

9.3 

17.77     .09 

66.3     1.0 

7.20     .07 

56.3    0.9 

27.4 

21.46     .13 

60.5    0.5 

61.56     .78 

87.0 

1.9 

17.66     .13 

67.4     0.0 

7.11     .11 

56.6     0.3  < 

i 

Sept.  6.3 

21.32 -.16 

61.0  -0.4 

60.74  -.85 

88.7 

+  1.6 

17.51  -.15 

68.2  +0.7 

6.99  -.14 

1 

56.9  -0.3' 

16.3 

21.15     .18 

61.4     0.4 

59.86     .91 

90.0 

1.0 

17.35     .17 

68.7     0.4 

6.83     .16 

57.2     0.3 

26.3 

20.90     .19 

61.7     0.3 

58.93     .94 

90.7 

+0.5 

17.16     .18 

69.0  +0.1 

6.66     .16 

57.5        0.3  ; 

Oct.    6.2 

20.76     .19 

61.9    0.9 

57.98     .95 

91.0 

0.0 

16.98     .10 

68.9  -0.9 

6.48     .18 

57.8     0.3 1 

16.2 

20.58     .18 

62.1  -0.1 

57.03     .99 

90.7 

-0.6 

16.79     .18 

68.6     0.5 

6.30     .17 

58.1      0.3 

26.2 

20.41  -.16 

62. 1     0.0 

56.11  -.89 

89.8 

-1.1 

16.62  -.16 

67.9  -0.8 

6.14  -.16 

58.3  -0.9 

Nov.  5.2 

20.26     .13 

62.1  +0.1 

55.24     .83 

88.5 

1.6 

16.46     .14 

67.0     1,1 

5.99    .13 

58.6    0.9' 

15.1 

20.16     .09 

61.9    0.9 

54.45     .74 

86.6 

9.1 

16.34     .11 

65.8     1.3 

5.87     .10 

58.8    0.9 

25.1 

20.09  -.04 

61.8    0.3 

53.76     .63 

84.2 

9.6 

16.25     .07 

64.3     1.6 

5.80     .06 

58.9    0.9 

Deo.   5.1 

20.07  +.01 

61.6     0.9 

53.20     .50 

81.4 

3.0 

16.20  -.03 

62.6     18 

5.76  -.01 

59.1     0.9 

15.1 

20.10  +.05 

61.3  +0.9 

52.77  -.35 

78.3 

-3.3 

16.20  +.09 

60.7  -9.0 

5.77  +.03 

59.3  -0.9 

25.0 

20.18     .10 

61.1     0.9 

52.50     .19 

74.9 

3.5 

16.23     .06 

58.6    9.1 

5.82     .07 

59.5    0.9  i 

35.0 

20..30  +.15 

60.9  +0.9 

52.39  -.09 

71.3 

-3.6 

16.31  +.10 

56.5  -9.1 

5.91  +.11 

59.7  -0.9  i 
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APPARENT  PLACKS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  1.0 
1 1.0 
'^1.0 
30.9 

Feb.    9.9 

19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

M»iy  9.7 
19.6 

29.fi 
.liin«*  K.fi 
18.fi 
28.5 
.July    8.5 

18.5 
28.5 
Aiij^.  7.4 
17.4 
27.4 

Sept.  6.3 
lfi.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    5.2 

1.5.2 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


6  Draconis. 


Right 
Ascension. 


li      111 

19  12 


28.49  -.07 
28.48  +.04 
28.57  .14 
28.76  .a4 
29.06     .'M 

29.44  +.42 
2<).90     .49 

30.42  .54 
30.98  .58 
31.59     .61 

32.19  +.60 
32.79  .58 
33.36  .55 
.33.89  ..W 
34.36     .44 

34.76  +.36 
35.08  .27 
35.31     .18 

35.44  +.08 
35.48  -.01 

35.41  -.11 
35.25  .21 
35.00  .30 
34.05  .38 
34.24     .45 

33.75  -.51 
33.21     .56 

32.63  .59 
32.03     .60 

31.43  .60 

30.84  -.58 
30.27  .54 
29.70  .48 
29.30  .41 
28.93     .33 

28.64  -.94 

25.45  .14 
'28.37  -.04 


Denli  nation 
North. 


+  67  27 

59.1  -3  5 
55.5  3.6 
51.9  3.5 
48.5     3.3 

45.3  3.0 

42.4  -2.6 
40.0     2.1 

38.2  1.5 
37.0     0.9 

36.4  -0.2 

36.5  +0.4 

37.3  1.1 
38.7     1.6 

40.6  2.1 
42.9     2.6 

45.7  42  9 

48.8  3.2 
52.  i  3.4 
55.5  3.4 
590  3.4 


62.4  +3.3 
65.6     3.1 

68.6  2.9 
71.4  26 
73.8     2.2 

75.8  +1.8 

77.3  1.3 

78.4  0.8 
79.0  +0.3 
79.0  -0.2 

78.4  -0.8 
77.3     1.4 

75.7  1.9 

73.6  2.4 
71.0     28 

68.0  -3.1 

61.7  3.4 
61.2  -3.6 


Right 
Ascension. 


Ii 


ni 


s 
38.38  -.15 
38..30  -.01  * 

8.37  +.14' 
8.58     .28  I 

8.92     .40 

I 

9.38  +.52  i 
39.96     .62 ; 

0.61 
1 .34 
2.10     .77 


.69 
•  '4  , 


2.88  +.77 
3.65  .75 
4.38  .70 
5.0(J  .64 
5.(56     .55 

6.16  +.45 
6.56     .34 

6.84  .22 
7.00  +.09 
7.02  -.04 

6.91  -.17 
^X)^  .29 
6.32     .41 

5.85  .53 
5.29     .61 

4.63  -.69 
3.91  .75 
3.13  .79 
2.32  .82 
1 .50     .82 

0.69  -.79 
39.91  .75 
39.19     .68 

8.55  .60 
38.00     .49 


37.56  -.37 
.24 

-.10 


37.25 
37.08 


onis. 

( 

5  Aquils. 

Decliua 
Norti 

lion 
h. 

t 

8 

Right 
Ascension. 

Declination 
North. 

+  73° 

h 

19 

ni 

19 

0 

+  2 

53 

57.0 

-3.5 

8 

4<).aO  +.08 

34.6 

-1.5 

54.1 

3.6 

49.09 

.11 

33.1 

1.5 

50.5 

35 

49.22 

.14 

31.6 

1.4 

47.1 

3.4 

49.38 

.16 

30.3 

1.3 

43.8 

3.1 

49.55 

.19 

29.1 

1.1 

40.9 

-2.7 

49.77 

+  .23 

28.1 

-0.9 

38.4 

S.2 

50.01 

.25 

27.3 

0.6 

36.5 

1.6 

50.26 

.26 

26.9 

-0.3 

35.2 

1.0 

50.53 

.27 

2(5.7 

0.0 

34.5 

-0.3 

50.81 

.28 

26.9 

+0.3 

34.5 

+0.3 

51.09 +.28 

27.4 

+0.7 

35.2 

0.9 

51.38 

.29 

28.3 

1.0 

36.4 

1.5 

51.67 

.28 

29.4 

1.2 

38.3 

2.1 

51.95 

.27 

30.7 

1.4 

40.6 

2.5 

52.2-2 

.25 

32.2 

1.5 

43.3  +2.9 

52.46 

+.23 

33.8  +1.6 

46.3 

3.1 

52.69 

.21 

35.5 

1.7 

49.6 

3.3 

52.88 

.18 

37.1 

1.7 

53.0 

3.4 

53.04 

.15 

38.8 

1.6 

56.4 

3.4 

53.17 

.11 

40.3 

1.5 

59.8 

+3  3 

5324 

+.05 

41.8 

+1.4 

63.0 

3.2 

53.27 

+.01 

43.1 

1.2 

66.1 

2.9 

53.27 

-.04 

44.2 

1.0 

68.9 

2.6 

53.22 

.07 

45.1 

0.8 

71.4 

2.3 

53.13 

.11 

45.8 

0.6 

73.5 

+1.9 

53.01 

-.13 

46.4 

+0.4 

75.1 

1.4 

52.86 

.16 

46.7 

+0.2 

76.3 

0.9 

52.(59 

.17 

46.8 

0.0 

77.0 

+0.4 

52.5! 

.18 

46.7 

-0.2 

77.2 

-0.1 

52  34 

.17 

4(5.5 

0.4 

76.7 

-0.7 

52.18 

-.16 

46.0 

-0.6 

75.8 

1.2 

52.03 

.14 

45.3 

0.8 

74.3 

1.8 

51.91 

.11 

44.5 

0.9 

7  J.  3 

23 

51.82 

.07 

43.4 

1.1 

69.8 

2.7 

51.77 

-.03 

42.2 

1.3 

()6.9 

-3.1 

51.75 

+.01 

40.9 

-1.4 

^^^^^\ 

3.4 

51.79 

.05 

39.5 

1.4 

60.2 

-3.5 

51.86 

+.09 

38.0 

-1.5 

NGTO 

N. 

K  Aq 

uiliB. 

Right 
Ascension. 

Declination 
South. 

h 

19 

ni 

30 

0 

-  7 

16 

8 

49.78  +.07 

307 

1 
-0.9 

49.86 

.10 

31.5 

0.8 

49.99 

.14 

32.3 

0.8 

50.14 

.17 

33.1 

0.7; 

50.33 

.20 

33.7 

0.6 

50.54 

+.22 

34.2 

1 
-0.4 

50.77 

.24 

.34.5 

-0.2 

51.02 

.28 

34.6 

0.0 

51.29 

.27 

34.4 

+0.31 

51.57 

.28 

34.0 

0.5' 

51.86  +.29 

1 
33.4  +0.7  i 

52.16 

.29 

.32.6 

0.9! 

52.45 

.29 

31.6 

1.1 

52.74 

^ 

30.5 

1.2 

53.02 

.87 

29.3 

..2; 

53.28 

+.25 

28.1 

1 
+1.3 

53.52 

.23 

26.8 

1.2 

53.74 

.19 

25.6 

1.3 ! 

53.91 

.16 

24.4 

1.1  i 

54.05 

.12 

23.4 

10 

i 

54.15  +.07 

1 
22.5  +0.8 , 

54.20  +.03 

21.8 

0.7 

54.21 

-.01 

21.2 

0.5 

54.18 

.06 

20.7 

0.4 

54.10 

.09 

20.4 

0.2 

53.99 

-.12 

20.3 

+0.1  i 

53.85 

.15 

20.3 

0.0 

53.69 

.16 

20.3 

-0.1' 

t 

53.52 

.17 

20.5 

0.3 

53.35 

.17 

20.9 

0.4 

53.19 

-.16 

21.3 

1 
-04 

53.04 

.13 

21.8 

0.5' 

52.92 

.11 

22.3 

0.6 

52.83 

.07 

23.0 

0.7 

52.77 

-.03 

23.7 

0.8 

52.76 

+.01 

24.5  -0.8 

52.79 

.05 

25.4 

09; 

52.85 

+.08 

26.2-0.9' 
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APPARENT  PLACES  FOR  TUE  UPPER  TRANSIT  AT  WASHINGTON. 

^ean 

S  )Iar 
Bate. 

y  Aq 

uilse. 

a  Aquilie. 
{AUair.) 

ition 

34 

cDra 

conis. 

Declination 
North. 

+  69°  58 

/?  Aquils. 

Right 
Aaccnsion. 

Dodina 

ition 
k. 

20 

Ripht 
AsreDsion. 

Decliiifl 
Norl 

o 

+  8 

Right 
AscouhIou. 

Rigl 
A  seem 

It 
aoD. 

m 

49 

D<-cli  nation 
Surth. 

c        » 

+  6     7 

h      m 

19  40 

o 

-fio 

h      ni 

19  45 

h      lu 

19  48 

h 

19 

Jan.    1.0 

8 

54.09+  .01 

30.3 

-1.8 

17.12 +.04 

25.9 

-1.7 

8 

29.61  -.19 

66'.'4 

-3.3 

46.69 

+.04 

41.6  -1.5 

11.0 

54.15     .06 

28.5 

1.8 

17.18      .08 

24.2 

1.7 

29.48  -.07 
29.47  +.05 

63.0 

3.5 

46.74 

.08 

40.0     1.6 

21.0 

54.25     .la 

2().7 

1.8 

17.28     .11 

22.5 

1.7 

59.4 

3.5 

46.84 

11 

38.5     1.5 

31.0 

54.39     .15 

24.9 

1.6 

17.41      .15 

20.9 

1.6 

29.57     .16 

55.9 

3.4 

46  97 

.14 

37.0     1.4 

Fel».    9.9 

54.55     .18 

23.4 

1.4 

17.57     .18 

19.4 

1.3 

29.80     .28 

52.6 

3.2 

47.12 

.17 

35.6     1.2 

19.9 

54.71  +.20 

22.0 

-1.2 

17.76  +.20 

18.2 

-I.l 

> 

30.13  +.38 

49.5 

-2.9 

47.31 

+  .20 

34.5  -10 

29.9 

54.96     .2:3 

21.0 

0.9 

17.98     .23 

17.2 

0.8 

30.5(i     .47 

46.8 

2.4 

47.52 

.22 

33.6     o.T 

Mnr.10.9 

55.20     .25 

20.3 

0.5 

18.21      .25 

16.6 

0.5 

31.07     .55 

44.6 

1.9 

47.76 

.24 

33.1  -0.4 

20.8 

55.46     .27 

20.0 

-0.1 

18.47     .26 

16.3 

-0.1 

31.66     .61 

42.9 

1.3 

18.01 

.26 

32.9     0  0 

30.8 

55.73      28 

20.0 

+0..T 

18.74     .28 

16.4 

+0.3 

32.29     .65 

41.9 

0.7 

48.28 

.27 

33.0  40  3 

Apr.    9.8 

56.01    4- .29 

20.5 

+0.6 

19.02  +.29 

16.9 

+0.7 

32.95  +.66 

41.5 

-0  1 

48.56 

+  .98 

:«3.5  +0.6 

19.8 

56.30     .29 

21.3 

1.0 

19.31      .29 

17.7 

1.0 

33.62     .66 

41.8  +0.6 

48.85 

.29 

34.3     1.0 

29.7 

56.59     .29 

22.4 

1.3 

19.60     .29 

18.9 

1.3 

34.27     .64 

42.7 

1.2 

49.14 

.29 

35.4     1.3 

May    9.7 

56.88     .28 

23.9 

1.6 

19.89     .28 

20.4 

1,6 

34.90     .60 

44.2 

1.8 

49.42 

.28 

36.8     1.5 

19.7 

57.16     .27 

25.6 

1.8 

20.17      .27 

22.0 

1.8 

35.47     .54 

46.3 

2.3 

49.70 

.97 

38.4     1.7 

29.G 

57.42  +.25 

27.5 

+1.9 

20.44  +  25 

23.9  +1.9 

35.98  +.47 

48.8 

+2.7 

49  97 

+.26. 

40.1  +18 

June   8.6 

57.65     .22 

29.5 

2.0 

20.68     .23 

25.8 

2  0 

36.40     .39 

51.6 

3.0 

50.21 

.23 

42.0     1.9 

I8.() 

57.86     .19 

31.5 

2.1 

20.89    .ao 

27.8- 

2.0 

36.73     .28 

54.8 

3.3 

50.43 

.20 

43  8    1.9 

28.6 

58.03     .15 

33.6 

2.0 

21.07     .16 

29.8 

1.9 

3(J.96     .18 

58.2 

3.4 

50.61 

.16 

4.5.7     1  » 

July    8.5 

58.17     .11 

35.5 

1.9 

21.21      .12 

31.7 

1.9 

37.09  +.07 

61.6 

3.5 

50.76 

.12 

1 

47  5    1.7 

i 

i           18.5 

58.26  +.07 

37.4 

+1.8 

21.31  +.08 

33.5 

+  1.7 

37.10  -.04 

65  1 

+3.5 

50.86 

+  .0i< 

49.2  +1.6 

28.5 

58.31  +.03 

39.2 

1.6 

21.36  +.03 

35.2 

1.6 

37.00     .15 

68.5 

3.4 

50.92  +.04 

50.7     1< 

Aug.   7.4 

58.31  -.02 

40.7 

1.4 

21.37  -.01 

36.7 

1.4 

36.79     .26 

71.8 

32 

50.94 

-.01 

52.0    i.y 

17.4 

58.28     .06 

42.1 

1.2 

21.34     .06 

37.9 

1.2 

36.49     .35 

74  9 

2.9 

50.91 

.05  \ 

.53.2     ^^ 

27.4 

58.20     .10 

43.2 

1.0 

21.27     .09 

31).0 

1.0 

3(5.08     .44 

1    t    .i 

26 

50.84 

.09  ' 

.54.1     O.e 

Sept.  6.4 

58.08  -.13 

44.1 

+0.7 

21.16  -.12 

39.8 

+0.7 

35.60  -.52 

80.2 

+2.3 

50.74 

-.12 

51.9  +0-6 

16.3 

57.94     .15 

44.7 

0.5 

21.02     .15 

40.4 

0.5 

35.04     .58 

82  2 

1.8 

.50.61 

.14 

55.4     0-4 

26.3 

57.78     .17 

45.0  +0.2 1 

20.86     .17 

40.8 

+0.2 

34.43     .63 

83  8 

1.4 

50.45 

.16 

55.6  +0'> 

Oct.     6.3 

57.60     .18 

45.1 

0.0 

20.69     .17 

40.8 

0.0 

33.78     .66 

85.0 

0.9 

50.28 

.17 

55.6  -O-i 

16.3 

57.42     .18 

45.0 

-0.3 

20..52     .17 

40.7 

-0.3 

33.12      67 

85.6 

+0.3 

50. 1 1 

.17 

55.4     0.3 

26.2 

57.25  -.17 

44.5 

-0.6 

20.35  -.16 

40.3 

-0.5 

32.44  -.67 

85.6 

-0.2 

49.'J4 

-.16 

.55.0  -^.5 

Nov.   5.2 

57.09     .16 

43.8 

0.8 

20.19     .15 

39.6 

0.8 

31.78     .64 

85. 1 

0.8 

49.79 

.14 

54.4     0.7 

15.2 

56.95     .12 

42.9 

1.1 

20.06     .12 

38.8 

1.0 

31.16     .60 

84.0 

1.3 

49.65 

.12' 

53.0     0.9 

25.2 

56.85     .09 

41.7 

1.3 

19.95     .09 

37.7 

12 

30.59     .53 

82.4 

1.9 

49.54 

.09' 

.52.5     l-» 

Dec.    5.1 

56.77     .06 

40.3 

1.5 

19.88     .05 

36.4 

1.4 

30.09     .46 

80.3 

2.4 

49.47 

.06 

51.3     1.3 

15.1 

56.74  -.02 

.38.8 

-1.7 

19.84  -.02 

34.9 

-1.6 

29.68  -.36 

i  «.t) 

-a.  8 

49.43 

-.02 

49.9 -1-^  1 

25.1 

5(».74  +.09 

37.0 

1.8 

19.81  +.0'^ 

33.3 

1.7 

29.36     .26 

74.7 

3.1 

*4!).43 

+.02 

48.4     1.5  1 

35.1 

5<3.78  +.06 

35.2 

-1.8 

19.88  +.06 

31.6 

-1.7 

29.16  -.15 

71.4 

-3.4 

49.47 

+.05 

46.8  -i^ 
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APPARENT  PLACES  FOR  THK  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


J:in.     1.1 

n.o 

81.0 

31.0 

Feb.  fO.O 

19.9 

29.9 

Mar.  10.9 

20.8 

no.8 

Apr.    9.8 

19.8 

29.7 

May    9.7 

I  19.7 

29.7 

.fiiiie  S.6 

18.6 

28.6 

July    8.5 

18.5 
28.5 
Aii^.  7.5 
17.4 
27.4 

«t»pt.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
25.1 
35. 1 


T  Aquilee. 


Right 
AHcenniou. 


h      ni 

19  58 


38.17  +.03 

38.22  .07 
38.30     .10 

38.42  .13 
38.57     .16 

'SS.75  +.19 
38.95     .23 

39. 1 8  .84 

39.43  .96 
39.69     .97 

39.97  +.28 
40.26  .29 
40.55  .29 
40.84  .29 
41.12     .28 

41.39  +.26 

41.64  .24 

41.86  .21 

42.05  .17 

42.21  .13 

42.32  +.09 
42.39  +.05 
42.4 1  .00 
42.39  -.04 

42.33  .08 

42.23  -.11 
42.10     .14 

41.95  .16 
41.79  .17 
41.61     .17 

41.44  -.16 
41.29  .15 
41.15  .13 
41.04     .10 

40.96  .06 

40.91  -.03 
40.90  +.01 
40.93  +.05 


Declination 
Xorth. 


+   6  57 


// 


46.9  -1.5 

45.4  1.6 

43.8  1.5 
42.3     1.4 

40.9  1.3 

39.8  -1.0 

38.9  0.7 

38.3  0.4 
;)8.1  -0.1 

38.2  +0.3 

38.7  +0.6 

39.5  1.0 
40.7     1.3 

42.1  1.5 

43.7  1.7 

45.5  +1.8 

47.4  1.9 

49.3  1.9 

51.2  1.9 
53.1      1.6 

54.9  +1.7 

56.5  1.5 
57.9     1  3 

59.1  1.2 

60.2  0.9 

61.0  +0.7 
61.5  0.4 
61.9  +0.2 
61.9     0.0 

61.8  -0.3 

61.4  -0.5 
60.8  0.7 
60.0  0.9 
59.0     1.1 

57.8  1.3 

56.4  -1.4 

54.9  1.5 
53.4  -1.6 


a^  Capricorni. 


Right 
Ancension. 


h      ni 

20  11 


48.24  +.04 
48.30     .07 

48.38  .10 
48.50     .14 

48.65  .16 

48.83  +.19 

49.04  .21 

49.27  .24 

49.52  .26 

49.79  .28 

50.08  +.29 
50.37  .30 
50.68  .31 
50.98  .30 
51.29     .30 

51.58  +.28 
51.85  .26 
52.10  .23 
.52.31  .20 
52.49     .16 

52.63  +.12 

52.73  .07 
52.78  +.03 
52.78  -.02 

52.74  .06 

52.66  -.10 
52.55     .13 

52.41  .15 

52.25  .16 

52.08     .17 

51.92 -.16 
51.76  .15 
51.03  .12 
51.52  .09 
51.44     .06 

51 .39  -.02 
51.39  +.01 

51.42  +.05 


Dccl:  nation 
South. 


-12  53 

29.4  -0.4 

29.8  0.4 
30.2     0.3 

30.4  0.2 
30.6  -0.1 

30.6  0.0 

30.5  +0.2 
30.2     0.4 

29.7  0.6 

29.0  0.8 

28.2  +0.9 

27.2  l.l 

26.1  1.2 

24.9  1.2 

23.7  1.2 

22.4  +1.2 

21.3  1.1 
20.1  I.O 
19.1     0.9 

18.3  0.8 

17.6  +0.6 
17.1     0.4 

16.7  0  3 

16.5  +0.1 

16.5  0.0 

16.6  -0.1 

16.8  0.2 

17.1  0.3 

17.4  0.4 

17.8  0.4 

18.3  -0.5 

18.7  0.5 

19.2  0.5 
19.7  0.5 
20.2     0.5 


K  Cephei. 


a  Pavonis. 


Rijlht 
Aac^'nsion. 


D»M!lii)ntion 
Xorth. 


h 


ni 


20   12  !  +77  22 


Rjpht 
Ascension. 


34.64-  46 
34  27     .29  ; 

34. 05-  .10  i 
34.08+  .10 

34.28  .29; 

34.65+  .46 
3' .20  .62 
35.89  .76 
36.71  .87 
37.(J3     .94 ' 

i 
38  60+1.00 

39.61    1.00 ' 

40.61      .98 1 

4 1 .57     .a'i 

42.46     .8S ' 

1 

43.26+  .74 
43.94  .61 
44.48     .47 

44.88     .31  ' 
45.1  i+  .14; 

4M7-  .02  I 
45.06     .19 
44.79     .35 
44.35     .50 
43.77     .64 

43.06-  .77  1 

42.22  .i?8 
41.30     .97 

40.29  1.03  I 

39.23  1.07 

I 

38.15-1.08 
37.08   1.06 

36.03  1.02 

35.04  .94 
34.14     .84 


35.9  -J.I 

32.7  3.:! 
29  3     3.4! 

25.8  3.4 
22.4     3.2  i 

19.1  -3.1 

16.3 

I3.H 


o  7 


11.8 
10.4 


I.T 
1.1 


9.7  -0  4  2 
9.6  +0.i 

1 0.1  0.8 

11.2  1.4 
12.9     1.9 


15.1  +2.4 
17.7  2.8 
20.7  3.1 
23.9  3.3 
27.3     3.4 


h      m 

20   16 


4  3.. 55  +.02 

43.60  .08 
43.72  .15 
43.90  .21 
44.14  .27 

44.44  +.32 

44.79  .37 
45.18*  .41 

45.61  .45 

46.08  .48 

46.56  +.50 

47  07  .51 

47.r8  .51 

48.10  .61 

48.60  .50 

49.09  +.47 
49.54  .43 
49.96  .39 
50.34  .3.1 

50.62  .26 


30.8  +3.5 1  50.85  -i-.lO 

34.2     34J  51.00     .n 

.37.7     3.'J,  51.08  +.04 

S.'Jl.  51.07  -.04 


40.9 
44.0 


2.9! 


:- 


46.7  +2.C 

49.1  2i> 

51.2  1.8 

52.7  1.3 

53.8  0.8 

54.3  +0.2 
54.3  -0.3 
53.7     0.9 
52.5     1.5: 
50.7     2.0 


20.7  -0.5  33.36-  .71 
21.1  0.4  32.71  .56 
21.6-0  4]  32.23-  .40 


50.99     .12 

.50.84  -.18 
50.63  .24 
50.36  .28 
50.06  .31 
49.74     .33 

49.43  -.32 
49.11      .30 

48.82  .26 
4H.58  .21 
48.40     .10 


48.5  -2.4     48.27  -.09 


45.8     2.U| 
42.8  -3.21 


48.21  -.02 

48.22  +.05 


Declination 
South. 


o        / 

57     5 


39.5  +2.1  j 
37.3     2.2 

35.0  2.3' 

32.7  2.3 
30.3     2.3 

28.1  +2.9 
25.9     2.1  ' 
2  i.8     9.0  I 
22.0     1.8 
20.3     1.5' 

I 
18.9  +1.3 

17.8  1.0' 

17.0  0.7 1 
16.5  -10.3 

16.3  0.0 

16.5  -0.4' 

17.1  0.7! 

18.0  1.1: 

19.2  1.4 
20.7     1.6 

I 

22.4  -1.8 

24.4  2.0 

26.4  2.1 

28.5  2.1 

30.6  2  0  I 

32.6  -19 
34.4     1.7, 

35.9  1.4 

37.1  1.0 
37.9     0.6 

38.4  -0.2 
3«.3  +0.2 
37.9  0.6 
37.1  1.0 
35.9     1.4 

i 

34.3  +1.7 

32.5  2.0 

30.4  +3.9 
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Mean 
Solar 
Dat«. 


Jan.  1.1 
11.0 
2\,0 
31.0 

Feb.  10.0 

19.9 
29.9 
Mnr.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

Maj  9.7 
19.7 

29.7 
Juiit*  8.6 
18.6 
28.6 
July    8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  G.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.   5.2 

15.2 

25.2 

Dec.    5. 1 

15.1 
25.1 
35.1 


Y  ^ygni. 


Right 
Ascension. 


h      ni 

20  18 


0.69  -.05 
0.66  .00 
0.69  +.05 
0.77  .10 
0.89     .14 

1.05  +.18 
1 .26  .93 
1.50  .96 
1 .77     .2J 

2.08  .31 

2.40  +.3:i 
2.74     .34 

3.09  .34 
3.43  .34 
3.76     .3a 

4.07  +.30 
4.30  .37 
4.61  .33 
4.81  .19 
4.98     .14 

5.09  +.09 
5. 1 5  +.03 
5. 1 5  -.03 

5.10  .07 
5.00     .13 

4.86  -.16 
4.68  .30 
4.46  .2J 
4.2)  .94 
3.98     .25 

3.73  -.25 
3.49  .24 
3.26     .33 

3.06  .19 
2.89     .15 


2.76 -.11 
2.66  .07 
2.62  -.09 


Declination 
yortk. 


4-39  53 

61.3  -2.8 

58.4  9.0 

55.4  3.0 

52.5  2  9 

49.6  9.7 

47.0  -9.4 

44.8  9.1 

42.9  1.6 
41.6  I.l 
40  8  -0.5 

40.5  +0.1 
40.9     0.6 

41.8  1.2 
43.3     1.7 

45.1  9.1 

47.5  +2.5 
50. 1  9.7 
53.0     3.0 

56.0  3.1 

59.1  3.1 

62.3  +3.1 
65.3     3.0 

68.3  2.8 
71.0     2.6 

73.5  9.3 

75.6  +2.0 
77.5     1.6 

78.9  1.2 
79.9     0.8 

80.4  +0.3 


80.5  -0.2 
0.6 
1.1 


TrCapricorni. 


Rijrht 
AscenHiou. 


!     80. 1 
79.3 


li      ni 

20  20 


52.39  +.03 
.52.43  .06 
52.51  .10 
52.6.)  .13 
.52.78     .16 

52.95  +.19 
53.16  .22 
53.39  .24 
53.64  .26 
53.92     .28 

54.21  +.30 
54.5!  .31 
54.83  .31 
5.5.14  .31 
55.46     .31 

55.76  +.29 
56.04  .37 
56.30  .25 
56.54  .21 
56.73     .17 

56.88  +.13 
5(5.99     .09 

57.06  +.04 

57.07  -.01 
57.04     .03 

.56.96  -.09 
56.85  .12 
56.71  .15 
ryGM  .16 
56.39     .17 

56.22  -.16 
.56.06  .15 
55.92     .13 


77.9     1.6     55.80     .10 


76. 1     9.0 

74.0  -2.3 
71.5  9.6 
68.7  -9.9 


55.7 1      .07 

55.6()  -.03 
55.65  +.01 
55.67  +.05 


Dcclinntion 
South. 


O  I 

18  34 


// 


43.6  -0.1 
43.6  0.0 
43.6  +0.1 
43.5  0.2 
43.3    0.3 

42.9  +0.4 

42.5  0  5 
41.9    0.7 

41.2  0.8 

40.3  0.9 

39.3  +1.0 
38.2     1.1 

37.1  1.2 
35.9  1.2 
34.8     l.I 

.33.7  +1.1 

32.6  1 .0 

31.7  0.6 
31.0    0.6 

30.4  0.5 

30.0  +0.3 
2i).8  +0.1 

29.8  0.0 

29.9  -0.2 

30.2  0.3 

30.5  -0.4 
31.0  0.5 
31.5  0.5 
32.0  0.5 
32.5     0.5 

33.0  -0.5 

33.4  0.4 
.33.8  0.4 
34.2     0.3 

34.5  03 


e  Delphini. 


Rigbt 
Asctiueion. 


h      ni 

20  27 

8 

49.86  .00 

49.87  +.04 
49.93  .07 
50.01      .10 

50.13  .13 

50.28  +.16 
50.46  .19 
50.67  .99 
50.90  .94 
51.15     .96 

51.42  +.28 
51.70  .29 
52.00     .29 

52.29  .29 
52  59     .29 

52.87  +.27 

53.14  .25  1 
53.38     .23 ' 
53.59     .19 
53.77     .16 

5:).90  +.11 
54.00     .07 

54.04  +.03 

54.05  -.03 
.54.01      .06 


Docliuatiou 
Xorth. 


-f  10  55 

25.9  -1.6 

24.2  1.7 
22.5     1.7 

20.8  1.6 

19.3  1.4 

18.0  -1.2 

16.9  0.9 
16  2  0.6 
15.8  -0.2 

15.8  +0.2 

16.1  +0.6 

16.9  0.9 

18.0  1.3 

19.4  1.5 

21.1  1.8 

23.0  +9.0 

25.0  9.1 

27.1  9.1 

29.3  2.1 

31.4  9.1 

33.4  +9.0 
35.3  1.8 
37.0  1.6 
3el.6  1.4 
39.9     1.2 


.53.93  -.10       40.9  +0.9 


53.82  .13 

.53.68  .15 1 

53.52  .16 ; 

.53.35  .17  1 


53.18  -.17 
53.02  .16 
52.87  .14 
52.74  .11 
52.64     .09 


41.8  0.7 

42.3  0.4 
42.6  +0.2 
42.6  -0.1 

42.4  -0.4 

41.9  0.6 
41.2  0.8 
40.2  1.1 
39.0     1.3 


Groombridge  324 1 . 


Right 
Ascension. 


34.7  -0.3  j  52.57  -.05 

34.8  0.1  j   52.54  -.02 

34.9  -0.1  Ij  52.54  +.03 


37.6 
36.1 
34.4 


-1.5 

1.6 

-1.7 


h      ni 

20  30 


26.05  -.34 
25.77  .92 
2.5.61  -.09 

25.59  +.04 
25.70     .17 

25.94  +.30 
26.30  .49 
26.77  .59 
27.33  .60 
27  97     .67 

28.67  +.71 
29.40  .73 
30.14  ,73 
30.86     .71 

31.55  .66 

32.18  +.59 
32.73  .51 
33.20     .41 

33.56  .31 
33.81     .19 

33.94  +  07 

33.95  -.05 
33.83     .17 

33.60  .99 
33.26     .39 


Declination 
North. 


-f-72     8 

78'6  -3.0 

75.5  3.2 

72. 1  3.4 

68.6  3.4 

65.2  3.3  I 

61.9  -3.1 
58.9     9.8 

56.4  9.3 ; 

54.3  1.8 , 
5^.7     1.9 

51.8  -0.6 

51.5  +0.1 

51.9  0.7 
52.9  1.3 
54.5     1.8 


2.7 


56.5  +2.3 
59.1 

62.0  3.0 

65. 1  3.3 

68.5  3  5 

72.1   +3.5 

75.6  3.5 
79. 1  3.4 
82.5     3.3 

85.7  3.1 


32.82  -.49  ,     88.6  +9  8 

32.29 

31.68     .64 

31.00     .69 

30.29     .72 


29.55  -.74 
28.81  .73 
28.09  .71 
27.40  .66 
26.77     .60 


57,     91.2  2.4 

I     93.4  2.0 

95.2  1.5 
;     96.4  1.0 

'     97.2  +0.4 

97.3  -0.1 
96.9  0.7 
96.0     1.3 

94.4  1.8 


26.21  -.51  92.3  -9.3 
25.75  .41  !  89.8  9.7 
25.39  -.30  i     86.9  -3.0 
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a  Cygni. 

fi  Aquarii. 

12  Year  Cat.  1879. 

V  Cygni. 

Mean 
Solar 
Date. 

Aacenaioo. 

Declination 
North. 

Bight 
AsceuHion. 

Declination 
South. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h      m 

20  37 

+  44 

52 

h      m 

20  46 

O            / 

-  9  23 

h      III 

20  52 

+80    7 

h      ni 

20  52 

+40  43 

Jhii.     I.I 

M 

34.94  -.08 

57.0 

-2.7 

s 
34.74     .00 

72.9  -0.6 

8 

34.46-  .80 

66.6  -9.7 

8 

58.07  -.09 

77.9  -9.6 

11.1 

34.81)  -.03 

54.2 

3.0 

34.76  +.03 

73.4     0.5 

33.77     ..59 

63.7     3.0 

58.00  -.04 

75.2     9.8 

21.0 

34.88  +.02 

51.1 

3.1 

34.81     .06 

73.9     0.5 

33.^29     .36 

60.5     3.3 

57.99  +.01 

72.4     9.9 

31.0 

34.92     .07 

48.1 

3.0 

34.89     .10 

74.4     0.3 

33.04-  .12 

57.2     3.4 

58  02     .05 

69.5    9.9 

Feb.  10.0 

35.02     .IQ 

45.1 

2.9 

35.00     .13 

74.6  -0.2 

33.05+  .12 

53.8     3.4 

58.09     .10 

66.6    9.8 

20.9 

35.16  +.17 

42.3  -2.6 

35.15  +.16 

74.7     0.0 

33.29+  .36 

50.4  -3.2 

58.21  +.14 

64.0  -9.5 : 

29.9 

35.35     .81 

39.8 

2.3 

35.32     .18 

74.7  +0.2 

33.76     .58 

47.3     3.0 

58.38     .19 

61.5    9.9 

Mar.  10.9 

35.59     .26 

3/./ 

1.8 

35.52     .21 

74.4     0.4 

34.46     .79 

44.5     2.6 

.i8.59     .93 

59.5     1.8 

20.9 

35.86     .29 

36.1 

13 

35.74     .24 

73.9     0.6 

35.34     .96 

42.2    2.1 

58.84     .27 

57.9     1.3 . 

30.8 

36.17     .32 

35.0 

0.8 

35.99     .26 

73.2     0.8 

36.37   l.io 

40.3     1.6 

59.12     .30 

56.9     0.8 

Apr.   9.8 

36.51  +.34 

34.5 

-0.2 

30.26  +.t>8 

72.4  +1.0 

37.52+1.19 

39.0  -1.0 

59.43  +.39 

56.4  -0.9 

19.8 

36.86     .36 

34.6 

+0.4 

36.54     .29 

71.3     1.2 

38.75  1.24 

38.3  -0.3 

59.76     .34 

56.4  +0.3 

29.8 

37.22     .37 

35.3 

1.0 

36.84     .30 

70.0     1.3 

40.01    1.25 

38.3  +0.3 

60. 1 1     .35 

57.0     0.9 ; 

May    9.7 

37.59     .36 

36.6 

1.5 

37.14     .30 

68.6     1.4 

41.26  1.92 

38.9     0.9 

60.46     .35 

58.2     1.4 

19.7 

37.i)5     .35 

38.3 

2.0 

37.45     .30 

67.2     1.5 

42.46  1.15 

40.0     1.4 

60.81     .34 

59.8  1.9 : 

29.7 

38.29  +.33 

40.5  +*J.4 

37.75  +.29 

(55.7  +1.5 

43.,5()+i.05 

.41.8  +2.0 

61.14  +.39 

61.9  +9.3 

June  8.7 

38.t50     .30 

43.1 

2.7 

38.03     .28 

()4.2     1.4 

44.55     .91 

44.0     2.4 

61.46     .30 

64.4     9.6  i 

18,6 

33.88     .26 

45.9 

3.0 

38.30     .2.=> 

()2.8     1.4 

45.39     .75 

46.6     2.8 

61.74     .97 

67. 1     9.9 

28.6 

39.12     .21 

49.0 

3.1 

38.54     .s^^ 

61.5     1.2 

46.05     .57 

49.6     3.1 

61.99     .22 

70.1     3.0 

1 

July  8.6 

39.31     .16 

52.2 

3.9 

38.75     .19 

60.3     1.1 

46.52     .37 

52.8     3.3 

(52.19     .18 

73.2     3.1 

18.5 

39.44  +.11 

55.5 

+3.3 

38.91  +.15 

59.4  +0.9 

46.80  +.1? 

56.3  +3.5 

62.34  f.l3 

76.4  +3.9 

28.5 

39.52  +.05 

58.8 

3.2 

39.04     .10 

58.5     0.7 

46.86  -.04 

59.8     3.5 

62.44     .07 

79.5     3.1 

Aug.  7.5 

39.54  -.01 

61.9 

3.1 

39.12     .lid 

57.9     05 

46.71     .25 

63.3     3.5 

62.49  +.09 

82.6     3.0 

17.5 

39.50     .06 

64.9 

2.9 

39.15  +.01 

57.4     0.4 

46.36     .45 

66.8     3.4 

62.48  -.03 

85.5     9.8 

27.4 

39.41     .11 

(57.6 

2.6 

39.14  -oa 

57.2  +0.2 

45.81     .64 

70.2     3.3 

62.42     .08 

88.2     9.6 

Sept.  6.4 

39.27  -.16 

70.1 

+2.3 

39.09  -.07 

57.1     0.0 

45.08  -.81 

73.3  +3.0 

62.31  -.13 

90.7  +9.3 

10.4 

39.09     .20 

72.2 

1.9 

39.00     .10 

57.2  -0.1 

44.18     .97 

76.2    2.7 

62.17     .17 

92.8     1.9 

26.4 

38.87     .23 

74.0 

1.5 

38.88     .13 

57.4     0.2 

43.14    1.11 

78.8    2.3 

61.98     .20 

94.6     1.6 

Oct.    6.3 

38.62     .25 

75.3 

1.1 

38.74     .15 

57.7     0.3 

41.97   1.2-2 

80.9     1.9 

61.77     .22 

95.9     I.I 

16.3 

38.36     .27 

7(5.1 

0.6 

38.59     .16 

58. 1     0.4 

40.71    1.30 

82.6     1.4 

61.53     .24 

96.9     0.7 

26.3 

38.09  -.27 

/().;) 

+0.2 

38.43  -.16 

58.6  -0.5 

39.37-1.35 

83.8  +0.9 

61.29  -.94 

97.4  +0.9 

Nov.   5.2 

37.82     .26 

76.4 

-0.4 

38.28     .15 

59. 1      0.5 

38.01    1.37 

84.5  +0.4 

61.05     .94 

97.3  -0.3 

15.2 

37.56     .25 

75.8 

0.9 

38.14     .13 

59.6     0.6 

36.61    1.35 

84.5  -0.2 

60.82     .93 

96.8     0.7 

25.2 

37.32     .22 

74.7 

1.4 

38.01      .11 

60.2     0.6 

35.31    1.29 

84.0     0.8 

60.60     .91 

95.9     1.9 

Dec.    5.2 

37.12     .19 

73.1 

1.8 

37.92     .08 

(i().8     0.6 

34.05   1.20 

82.9     1.4 

60.41     .18 

94.5     1.6 

15.1 

36.94  -.15 

71.0 

-3  i} 

37.85  -.05 

61.4  -0.6 

32.'.»l-l.0J? 

61.3  -1.9 

(iO.24  -.14 

92.6  -2.0 

25.1 

30.81      .11 

()8.(; 

2.6 

37.H-2  -.{h2 

(52.0     O.G 

31.90     ,92 

79.1     2.4 

60.12     .11 

90.4     9.4 

35  1 

36.73  -  06 

():).9 

-2  8| 

37.81  +.02 

(>->.G  -0.6 

31.07  -.72 

76.5  -2.8 

(50.03  -.07 

87.7  -9.7 
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APPARENT  PLACES  FOR  Tl 

iE  IJPPEK 

i 

:  TRANSIT  AT  WASHINGTON. 

61'Cygni. 

CCygni 

a  Cephei. 

]  Pegasi. 

Mean 
Solar 
Date. 

Rislit 
Asc(;n!)iou. 

Declination 
Xorth. 

Kiuht 
AHtuamion. 

Declination 
Xorth. 

Ri.cht 
ABeensiou. 

DeclinatioD 
North. 

Rijfbt 
Ancenaiou. 

Decllnnliou 
Xorth. 

li       in 

21     1 

+38  ll' 

li      in 

21     8 

+29  45 

Ii      in 

21    15 

0       , 

+62    6 

b      ni 

2]    16 

+  19  19 

Jan.     I.I 

8 

50.85  -.08 

63'.'2  -2.4 

n 
8.44  -.06 

60.5  -9.2 

8 

52.30  -.25 

51.3  -9.6 

8 

52.70  -.05 

35.5  -1.7 

II. 1 

50.70  -.03 

60.8     3.6 

8.30  -.03 

67.2     2.3 

52  17     .18 

48.5    9.9 

52.66  -.09 

33,7     1.9' 

21.1 

50.78  +.01 

58.1     2.7       8.38  +.01 

64.8     9.4 

52.03     .11 

45.4     3.2 

52.66  +.01 

31.8     1.9! 

31.0 

50.8-2     .05 

55.4     2.7}     8.41      .05 

62.4     9.4 

51.06  -.03 

42.2    3.3 

52.60     .05 

20.8     1.9 

Feb.  10.0 

50.80     .10 

52.8     2.6 

8.47     .09 

60.0     2.3 

51.07  +.05 

38.0     3.3 

52.75     .08 

28.0     1.8 

20.0 

51.01  +.14 

50.3  -2.4 

8.58  +.12: 

57.8  -9.1 

52.06  +.13 

35.6  -3.1 

52S5+.1I 

26  2  -1.6 

20.!) 

51.18     .18 

48.1     2.1 

8.72     .16 

55.8     1.8 

52.23     .91 

32.6    9.9 

52.08     .15 

24.8     1.3 

Mur.  1 0.0 

51.38     .22 

46.2     1  7 

8.00     .20 

54.1     1.5 

52.40     .99 

20.0     9.5 

53.15     .18 

23.6     I.o 

20.0 

51.62     .96 

44.7  1.2 

43.8  0.7 

0. 1 1     .23 

52.0     1.0 

52.81     .36 

27.5     9.1 

53.34     .91 

22.8     0.6 

30.0 

51.00     .29 

0.36     .96 

52.1  -0.5 

53.20     .41 

25.7     1.5 

53.57     .94 

22.4  -0.2 

Apr.    0.8 

52.21  +32 

43.1  -0.2 

0.63  +.28 

51.8     0.0 

53.64  +.46 

24.5  -0.9 

53.82  +.96 

22.4  +0.2! 

10.8 

52.51     .34 

.43.5  +0.4 

0.03     .30 

52.0  40.4 

54.12     .49 

23.8  -0.3 

54.10     .98 

22.8    0.7 

20.8 

52.88     .33 

44.2     0.9 

10.24     .32 

52.7     0.9 

54.62     .51 

23.8  -frO.3 

54.30     .30 

2.3.7     i.l 

Miiy    0.8 

53.23     .35 

45  4     1.4 

10.56     .3-2 

53.0     1.4 

55.13     .51 

24.4     0.9 

54.70     .31 

25.0     1.4 

10.7 

53.58     .35 

47.1     1.9 

10.88     .32 

55.5     1.8 

55.64     .50 

25.6     1.5 

55.00     .31 

26.6     1.8 

2<>.7 

53.03  +.33 

4t».2  +2.3 

11.10  +.31 

57.5  -12.1 

56.14  +.47 

27.4  +9.0 

55.31  +.30 

28.5  +2.0 

JiiiiH  8.7 

54.25     .31 

51.7     2.6 

11.50     .29 

5!>.8     9.4 

56.50     .43 

2*1.6    9.4 

55.60     .98 

30.6    2.9 

18.6 

54.55     .28 

54.4     9  9 

11.77      .98 

62,3    9.6 

57.01     .38 

32.3    9.8 

55.88     .96 

33.0     9.4  i 

'          28.6 

54.81     .24 

57.4     3.0 

12.02      .93 

'     65.0     9.8 

57.36     .39 

35.3    3.1 

56.13     .93 

35.4     9.5 

.Jul>'    8.6 

55.03     .20 

60.5     3.2 

12.23     .19 

67.8     9.8 

57.65     .25 

38.5    3.4 

56.34     .90 

37.9     9  5 

1 

18.6 

55.20  +.15 

63.7  +3.2 

12.40  +.15 

70.7  +9.8 

57.87  +.18 

42.0  +3.5 

56.52  +.16 

40.3  49  4 

28.5 

55.32     .10 

66.0     3.1 

12.53     .10 

73.5     9.8 

58.00     .10 

45.5     3.6 

56.65     .11 

42.7     9.3 

;Ang.   7.5 

55.30  +.04 

70.0     3.0 

12.00  +.05 

76.2     9.6 

58.06  +.09 

49.1     3.5 

56.75     .07 

45.0     2.9 

17.5 

55.41  -.01 

73.0     2.8 

12.63     .00 

78.7     9.4 

58.04  -.06 

52.6    3.4 

56.70  +.09 

47.1      9  0 

27.4 

55.38     .06 

75.7     2.6 

12.60  -.04 

81.1      9.9 

57.03     .14 

56.0     3.3 

56.79  -.09 

40.0      18 

Sept.  6.4 

55  30  -.10 

7H.2  +9.3 

12.54  -.08 

83.2  +1.9 

57.75  -.91 

59.1  +3.0 

56.75  -.06 

50  6  +1.5 

16.4 

55  17     .14 

80.4     2.0 

1-^.43     .12 

85.0     1.6 

57.51      .28 

62.0    9.7 

56.67     .10 

52.0     1.9 

26.4 

55.02     .17 

8-2.2     l.G 

12.20     .15 

86.5     1.3 

57.20     .33 

64.6    9.4 

56.55     .13 

53.1      1.0 

Oct.    6.3 

54.83     .20 

83.7     1.2 

12.13     .17 

67.6     l.O 

56.85     .37 

66.8     1.9 

56.42     .15 

.53.0     0.7 

;           16.3 

51.02     .21 

84.7     0.8 

11.05     .19 

88.4     0.6 

56.45     .41 

68.5     1.5 

56.26     .16 

54.4  +0  3 

26.3 

54.41  -.92 

85.3  +0.4 

11.75  -.19 

88.7  40.2 

56.03  -.43 

60.7  +0.9 

56.10  -.17 

54.6     0.0 

Nov.    5.3 

54.10     .21 

85.4  -0.1 

11.56     .19 

'     88.7  -0.9 

55.60     .43 

70.4  +0.4 

55.03     .16 

.54.5  -0  3 

1 5.2 

53.08     .20 

85.1      0  5      11.37     .18 

88.3     0.6 

55.16     .43 

70.5  -0.2 

55.77     .16 

54.0     0.6 

1          25.2 

53.78     .19 

84,3     I. oj    11.20     .16 

87.4     1.0 

54.74     .41 

70.0     0.7 

.55.62     .14 

53.2     0  9 

Dec     5.2 

53.61     .16 

83.1      1.4]    11.04      .14 

86.2     1.4 

54.34     .38 

60.0     1.3 

55.48     .19 

52.1      1.9 

15.2 

53  46  -.13 

81.5  -I.b!    10.01   -.11 

81.6  -1.7 

53.08  -.34 

67.4  -1.8 

55.37  -.10 

50.8  -1.5 

25.1 

53.35     .09 

'     70.5     22!]    10.81      .08 

82.7     2.0 

53.(56     .29 

65.3     9.3 

55.20     .07 

40.2     1.7 

35.1 

53.27  -.06 

1     77.2  -2.4 

1    10.74  -.05 

80.6  -9.3 

53.40  -.93 

62.8  -9.7 

55.24  -.04 

47.5  -1.8 

"^^^^■^■^^w^W^"*^ 
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1 
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1 

( 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

ii  Aq 

uarii. 

0  Cephei. 

i  Aquarii. 

e  Pcgasi. 

Mean 
Solar 
Date. 

1 

KJ-lit 
Abcoiisuiii. 

Di'cliusitioii 
iSouth. 

! 

!       Rijrl.t 
.  AHconsioii. 

1 

h      in 

21  27 

Dcci  illation 
Xorth. 

Ili^'bt 
Ascension. 

Declination 
South. 

KijSjbt 
Ascension. 

Declination  < 
North. 

1 

1 

li      in 

21  25 

o 

-  6 

3 

+  70     3 

h      m 

21  31 

0        / 

-.  8  21 

h      in 

21   38 

1 

+  9  21   I 

.Jiiii.     1.1 

37.92  -.03 

n 

51.5 

f 

1 

-0.7, 

10.49  -.41 

81.0  -2.4 

s 
45.54  -.04 

25.6  -0.6 

s 
39.47  -.06 

i 

43.1  -1.3 

11. 1 

37  90     .fo 

52.2 

0.6* 

J  0.1 3      .32 

78.3     2.8 

45.52  -.01 

26.1     0.5 

39.43  -.03 

41.7      1.4 

21.1 

37.91  +.03 

52.8 

0.6, 

0.4 

9.85     .22 

75.3     3.1 

45.52  +.02 

26.6     0.4 

39.42     .00 

40.3      1.4 

31.0 

37.95     .05 

53.3 

9.69  -.11 

72. 1     3.3 

45.56     .05 

27.0     0.3 

39.44  +.03 

39.0     1.3  ' 

h\h,  10.0 

38.02     .09 

53.7 

0.3 

9.63  +.01 

68.7     3.3 

45.62     .08 

27.2  -0.1 

39.49     .06 

37.7     1.9 

1 

i          20.0 

38.13  +.!a 

53.9 

-0.1 

1 

9.70  +.12 

65.4  -:1.3 

45.72  +.11 

27.3     0.0 

39.57  +.10 

1 
36.6  -1.0  ' 

2IM) 

38.26     .\r> 

53  !) 

+0.1 

9.88     .24 

62.2     3.1 

45.85     .14 

27.1  +0.2 

39.68     .13 

35.7     0.8 

Mhi-.IO.!) 

38.42     .18 

53.7 

0.3 

j 

10.18      .34 

59.3     2.7 

46.00     .17 

26.8     0.4 

39.82     .16 

:«).o   0.5 

20.!» 

38.61      .21 

53.3 

0.5 

10.57      .44 

5(i.7     2  3 

46.19     .20 

26.3     0.7 

40.00     .19 

34.7  -0.9 

30.J» 

38.83     .23 

52.(5 

0.8 

11.06     .52 

54.7     1.8 

46.41     .23 

25.5     0.9 

40.21     .22 

34.7  +0.2 

A|>i-.    SI.8 

3f).07  +.36 

51.7 

+  1.0 

1 1 .62  +..59 

53.2-1.2 

46.65  +.25 

24.5  +1.1 

40.44  +.25 

35.0  +0.5 

ll).8 

3J).34      .28 

50.6 

1.2, 

12.24      .64 

52.2  -0.6 

46.91      .98 

23.3     1.3 

40.70     .27 

35.7     0.8 

29.8 

39.63     .99 

49.3 

1.4 
1.6^ 
1.6' 
1 
+  1.7 

I2.H9     .66 

51.9     0.0 

47.20     .29 

21.9     1.4 

40.98     .29 

36.7     1.9 

May    9.8 

39.93     .:io 

47.8 

13.57     .67 

52.2  +0.6 

47.50     .30 

20.4     1.6 

41.27     .30 

38.0     1.5 

19.7 

40.23     .30 

46.2 

14.24      .66 

53.2     1.2 

47.81     .31 

18.8     1.6 

41.57     .30 

39.6     1.7 

•                          1 

2f».7 

40.54  +.30 

44.5 

14.88  +.62 

51.7  +1.8 

48.12  +.30 

17.1    +1.7 

4 1 .88  +.30 

41.4  +1.9 

.June   8.7 

40.83     .29 

42.8 

1.7 

15.49     .57 

r.6.7     2.3 

48.42     .29 

15.4     1.6 

42.17     .29 

43.4     2.0 

18.7 

41.12     .27 

41.2 

1.6 

16.03     .50 

59.2     2.7 

48.70     .28 

J  3.8     1.6 

42.45     .97 

45.5     2.1 

28.6 

41.38     .25 

39.6 

1.5 

16.50     .42 

62.0     3.0 

48.97      .25 

12.3     1.5 

42.72     .25 

47.7     2.1 

July    8.6 

4\M\      .91 

38.1 

1.4 

16.88     .33 

65.2     3.3 

49.21      .22 

10.9     1.3 

42.95     .92 

49.8     9.1 

18.6 

41.81  +.18 

1 
36.8  +1.2! 

17.16  +.23 

68.6  +3.5 

49.42  +.18 

9.7  +1.1 

43.15  +.18 

51.9  +9.0 

28.0 

41.96     .H 

35.7 

1.0 

1734     .12 

72.2     3.6 

49.58     .14 

8.7     0.9 

43.31      .14 

53.8     1.9 

An^.    7.5 

42.08     .09 

34.7 

O.H 

17.42  +.02 

75.8     3.6 

49.70     .10 

7.9     0.7 

43.43     .10 

55.6     1.7 

17.5 

42. 1 5  +.05 

34.0 

0.6 

17.38  -.09 

79.5     3.6 

49.78     .05 

7.3     0.5 

43.50     .05 

57.3     1.5 

27.5 

42.17     .00 

33.5 

0.4 

17.24     .19 

83.0     3.4 

49.81   t.oi 

6.9     0.3 

13.53  +.01 

58.7     1.3 

jSept.  0.4 

42.15  -.04 

33.2  H-0.2 

17.00  -.28 

8(5.3  +3.9 

49.80  -.03 

6.7  +0.1 

43.52  -.03 

59.9  +1.1 

1G.4 

42.10     .07 

33.1 

0.0 

16.67     .37 

89.4     3.0 

49.75     .07 

6.7  -0.1 

43.47     .07 

(50.8     0.8 

26.1 

42.01     .10 

33.2 

-0.1 

16.26     .45 

92.3     2.6 

49.67     .10 

6  9     0.2 

43.38     .10 

61.5     0.6 

1 

Oct.    6.4 

41.9)     .12 

33.4 

0.3 

15.77     ..W 

94.7     2.2 

49.56     .12 

7.2     0.4 

43.27     .12 

62.0     0.3 

1         16.:) 

1 

41.7n     .14 

33.7 

0.4 

15.23     .57 

96.7      1.8 

49.42     .14 

7.6     0.5 

13.14     .14 

62.2  +0.1 

1 

26.3 

41.52  -.14 

34.1 

-0.5 

14.64  -.60 

!»8.3  +1.3 

49.28  -.14 

8.1  -0.5 

43.00  -.15 

62.2  -0.1 

Nov.    5.3 

41. ir     .14 

34.6 

0.6 

14.03     .62 

99.3     0.7 

49.14     .14 

8.7     0.6 

42.85     .15 

62.0     0.4 

15.2 

41.  J3     .14 

35.3 

0.f> 

13.41     .63 

i     iM).7  +0.1 

49.00     .13 

9.3     0.6 

2.70     .14 

61.5     0.6 

25.2 

41.2')     .12 

35.9 

0.7 

12.78     .61 

99.5  -0.5 

48  87     .12 

9.9     0.6 

2.57     .13 

60.8     0.8 

Dec.    5.2 

4I.);»      .10 

36.6 

0.7 

12.18      .58 

98.8     1.0 

48.75     .10 

10.6     0.6 

^^2.44     .11 

60.0     1.0 

i 

15.2 

4 1 .00  -.08 

37.3 

-0  7 

1 1 .62  -  .'i3 

97.4  -1.6 

48.(56  -.08 

1  1 .2  -0.6 

42.34  -.09 

58.t  -LI 

25. 1 

40.)4     .05 

38.0 

0.7 

11.13      .46 

95.6     2.1 

48.(50     .05 

il,8     0.6 

•2.26     .07 

57.7      1.9' 

35.1 

40.  K)  -.02 

38.7 

-0.7 

10.70  -.38 

i     93  2  -2.0 

48.56  -.02 

12.4  -0.6 

^,2.21  -.04 

56.4  -1.3  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

11  Cepliei. 

fi  Capricorni. 

79  Draconis. 

a  Aq 

uarii. 

Mean 
Solar 
Date. 

. 

liiglit 
Adceiisiou . 

Decliuiirinii 
North. 

+  70  47 

• 

Uight 
Aticeuaioij. 

Dt5cliDatioii 
South. 

Ri«lit 
Asceusiun. 

Dccliuatioii 
North. 

Uiuht 
AacoiiHioii . 

Declination 
SovMt.      , 

li      III 

21  40 

h      in 

21  47 

0            1 

-14     4 

)i      111 

21  51 

+  73  id 

li      ni 

22     0 

O           / 

0  51 

Jan.    1.1 

8 

14.72  -.45 

57.8  -2.3 

9.51  -.04 

48.8  -0.3 

8 

26.07  -.55 

34"3  -2J 

8 

0.23  -.06 

52.1  -0.9 

11.1 

14.31      .36 

55.3     2.7 

9.47  -.02 

49.1      0  2 

25..'>6      .48 

32.0     2.6 

0.18     .03 

52.9     0  8 

21.1 

13.99     .96 

52.4     3.0 

9.47  +.01 

49.2  -0.1 

25.16      .35 

29.2     2.9 

0.16  -.01 

53  7     0.8 

31.1 

13.78     .15 

49.2     3.2 

9.49     .04 

49.2  +0.1 

24.87     .22 

26. 1     3.2 

0.17  +.02 

54.5     0.7 

Feb.  10.0 

13.69  -.03 

45.9     3.3 

9.55     .07 

49.0     0.9 

24.72  -.09 

22.9     3.3 

0.20      .05 

55. 1     0  6 

20.0 

13.72  4.09 

42.6  -3.3 

9.63  +.10 

4(5.7  +0.4 

24.70  +.05 

19.5  -3.3 

0.26  +.08 

55.6  -0  4 

Mar.    1.0 

13.87     .8! 

39.3     3.1 

9.75     .13 

48.2     0.6 

24.82     .19 

16.3     3.2 

0.36     .11 

55.9  -0.2 

;           105 

14.13     .33 

36.4     2.8 

9.89     .16 

47.5     0.8 

25.08     .39 

13.2     2.9 

0  48      .14 

5.5.9  +0.1 

20.9 

14.51      .43 

33.7     2.4 

10.07     .19 

46.6     1  0 

25.47     .45 

10.5     9.5 

0.64      .17 

55.7     0.3 

30.9 

14.99     .5-2 

31.5     1.9 

10.28     .22 

45.5     1.2 

25.98     .55 

8  1      2.1 

0.83     .90 

55.2     0.6 

Apr.    9.9 

15.55  +.59 

29.9  -1.4 

10.52  +.25 

44.3  +1.3 

26.58  +.64 

6.3  -1.6 

1.05  +.23 

54.5  +0.9 

•           19.8 

16.17     .65 

28.8     0.8 

10.78     .27 

42.9     1.5 

27.27     .71 

5.0      1.0 

1.30     ^ 

53.5     1.1 

29.8 

16.84      .68 

28.3  -0.2 

11.06     .29 

41.3     1.6 

28.01      .76 

4.3  -0.4 

1.57     .98 

52.2     1  4 

MmV    9.8 

17.53     .69 

28.5  40.4 

11.36     .31 

39.7     1.6 

28.78     .78 

4.3  +0.3 

1.85     .99 

50.7     1.6 

j           19.8 

1 

18.23     .69 

2:).2      10 

1 1 .68     .31 

38.0     1.7 

29..50     .77 

4.9     0.9 

2.15     .30 

49.0     1.7 

1 

29.7 

18.91  +.66 

30.5  +1.6 

11.99  4.31 

36.4  +1.6 

30.33  +.75 

6.0  +1.4 

2.46  +.31 

47.3  +1.8 

.June   8.7 

19.55     .61 

32.4     2.1 

12.31     .31 

34.8     1.6 

31.06     .70 

7.8     2.0 

2.77     .30 

45.4     1.9 

i           18.7 

20.13     .55 

34.8     2.6 

12.61      .29 

33.3     1.4 

31.72     .63 

10.0     2.4 

3.06     .98 

43.5     1.9 

1           28.6 

20.64      .47 

37.5     9.9 

12.89     .27 

31.9     1.3 

32  31     .54 

12.6     2  8 

3.34      .26 

41.6     18 

July    8.0 

1 

21.06     .37 

40.6     3.9 

13.15     .24 

30.7     l.i 

32.81     .44 

1.5.6     3.1 

3.59     .94 

39.9     1.7 

18.6 

21.39  +.27 

44.0  +3.4 

13.37  4.20 

29.7  40.9 

33.20  +.33 

18.9  +3  4 

3.81  +.90 

38.2  +1.6 

i          28.6 

1 

21.61     .17 

47.5     3.6 

13.55     .16 

29.0     0.6 

33.47     .21 

22.4     3.6 

3.99     .16 

36.7     1.4 

Aug.   7.5 

21.72  +.06 

51.2     3.7 

13.69     .12 

28.4     0.4 

33.63  +.09 

26.0     3.7 

4.13     .19 

35.4     1.9 

17.5 

21.73  -.05 

54.8     3.6 

13.79     .07 

28.2  +0.2 

33.65  -.03 

29.7     3.7 

4.23     .08 

34.3     10 

27.5 

21.62     .16 

58.4     3.5 

13.84  4.03 

28.1     0.0 

33.57     .14 

33.4     3.6 

4.29  +.03 

33.5     0.8 

Sept.  6.5 

21.41  -.26 

61.9  +3.3 

13.84  -.02 

28.2  -0.2 

33.36  -.27 

36.9  43.4 

4. .30  -.01 

32.8  +0.5 

16.4 

21.11      .35 

6.').l      3.1 

13.81      .05 

28.5    0.4 

33.04     .37 

40.2     3.9 

4.27     .04 

32.4     0.3 

26.4 

20.7!     .44 

68  0     2.8 

13.73     .09 

29.0     0.5 

32.61     .47 

43.3     2.9 

4.21     .07 

32. 1  40  1 

Oct.    6.4 

20.23     .51 

70.7     2.4 

13.63     .11 

29.5     0.6 

32.10     .55 

46.1      2.5 

4.12     .10 

32.1  -O.l 

16.3 

19.70     .56 

72.9     2.0 

13.51      .13 

.30.2     0.7 

31.51     .62 

48.5     9.1 

4.0!      .19 

32.3     0.9 

26.3 

19.11  -.61 

74.6  +1.5 

13.37  -.14 

30.9  -0.7 

30.85  -.68 

50.4  +1.7 

3.88  -.13 

.32.5  -0.4 

No  .  5.3 

18.48     .63 

75.8     0.9 

13.23     .14 

31.6     0.7 

30.15     .72 

51.8     1.1 

3.75     .14 

33.0     0.5 

15.3 

17.84     .64 

76.4  +0.4 

13.09     .14 

32.2     0.6 

29  42     .73 

52.6  +0.6 

3.6!      .13 

33.5     0.6 

25.2 

17.20     .63 

76.5  -0.2 

12.96     .13 

32.9     0.6 

28.68     .73 

52.!)     0.0 

3.48     .13 

34.2     0.7 

Dec.    5.2 

16.57     .61 

75.9     0.8 

12.84     .11 

33.4     0  5 

27.96     .71 

52.6  -0.6 

3.36     .11 

34.9     0.7 

1 

1           15.2 

15.99  -.56 

74.8  -1.4 

12.74  -.09 

33.9  -0.4 

27.26  -.67 

51. ()  -1.9 

3.26  -.09 

35.7  -0.8 

25.1 

15.45     .50 

73.1     .1.9 

12.66     .06 

31.3     0.4 

2().()2     .60 

50.1      1.8 

3.17     .07 

36.5     0.8 

35.1 

14.99  -.43 

70.9  -2.5 

12.62  -.03 

34.6  -0.3 

26.06  -.52 

48.1  -9.3 

3.11  -.05 

37.4  -0  9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Gruis. 

0  Aquarii. 

IT  Aquarii. 

17  Aquarii. 

Meau 
Solar 
Date. 

Right 
Asceusiou. 

DccUiiatioii 
Houth. 

liitrht 
A»c(Uisiou. 

Decliiui 
Suuti 

.tioii 
h. 

20 

• 

Twight 
Asceiisiou. 

Declinaiiuii 
North. 

Hlglit 

AHCCDNioil. 

Declination 
South. 

li      111 

22     1 

—47°  29 

h       in 

22  10 

o 

-  8 

h      m 

22  19 

+    d  48 

h      ID 

22  29 

0       1 

-  0  41 

Jan.     I.I 

8 

7.63  -.11 

8:t'9  +1.2 

53.73  -.07 

3l'.8 

-0.6 

31.90  -.07 

30.4  -0.9 

B 

34.57  -.08 

44'.'2  -0.8 

11. 1 

7.54     .07 

8*^.5     1.6 

53.67     .04 

32.4 

0.5 

31.84     .05 

29.5     0.9 

34.49     .06 

45.1     0.6 

21.1 

7.49  -.0-2 

80.9     1.8 

53.64  -.02 

32.8 

0.4 

31.80  -.03 

28.7     0.8 

34.44     .03 

45.8    0.7, 

31.1 

7.49  +.02 

78.9     9.0 

53.64  +.01 

33.1 

0.2 

31.79     .00 

27.9     0.7 

34.42  -.01 

46.5    0.6  : 

Feb.  10.0 

7.54     .07 

76.8     9.2 

5:3.67     .04 

33.3 

-0.1 

31.80  +.03 

27.2     0.6 

34.42  +.02 

47.1     0.5 

! 

20.0' 

7.63  +.11 

74.5  +2.4 

53.72  +.07 

33.3  +0.1 

31.85  +.06 

26.7  -0.4 

34.46  +.05 

47.6  -0.3 

Mhi'.    1.0 

7.77     .16 

72.1      2  5 

53.81     .10 

33. 1 

0  3 

31.92     .09 

26.3  -0.9 

34.52     .08 

47.8  -01 

11.0 

7.95     .90 

09.6     2.5 

53.93     .13 

32.7 

0.5 

32.03     .12 

26.2     0.0 

34.62     .11 

47.8  40.9  ! 

20.9 

8:l7     .85 

67.1      2.5 

54.09     .16 

32.0 

0.8 

32.17     .16 

26.3  +0.2 

34.75     .15 

47.6     0.4  '\ 

1 

30.9 

8.44     .99 

64.6     2.4 

54  27     .90 

31.1 

1.0 

32.34     .19 

26.7     0.6 

34.91     .18 

47.1     0.6; 

Apr.   9.9 

8.75  +.33 

62.2  +2.3 

54.48  +.23 

30.0 

+1.2 

32.54  +.22 

27.4  +0.8 

35.11  +.91 

46.3  +0.9 

19.8 

9.09     .36 

59.9     2.2 

54.73     .95 

28,7 

1.4 

32.78     .25 

28.4     l.l 

35.34     .94 

45.3     1  I 

29.8 

9.47     .39 

57.8     2.0 

54.99     .97 

27.2 

1.6 

33.04     .27 

29.6     1.3 

35.59     .97 

44.0     1.4 

Mhj    9.8 

9.87     .41 

55.9     1.7 

55.28     .99 

25.6 

1.7 

33.32     .29 

31.1     1.6 

35.87     .99 

42.5     1.6 

19.8 

10.29     .43 

54.3     1.5 

55.60     .30 

23.9 

1.8 

33.61     .30 

32.8     1.7 

36.17     .30 

40.8     1.8 

29.7 

10.71  +.49 

53.0  +1.1 

55.90  +.31 

2-2.1 

+1.8 

33.92  +.31 

34.6  +1.9 

36.47  +.31 

39.0  +1.9 

Jcino  8.7 

11.14     .41 

52.0     0.8 

56.21      .30 

20.3 

1.8 

34.23     .30 

36.5     1.9 

.36.78     .31 

.37.1     1.9 

18.7 

1 1 .55     .40 

51.5  +0  4 

56  51     .29 

18.6 

1.7 

34.53     .29 

38.4     1.9 

37.08     .30 

35,1     1.9 

28.7 

11.94     .37 

51.3     0.0 

56  80     .27 

16.9 

1.6 

34.81      .97 

40.4     1.9 

37.37     .98 

33.2     1.9 

.J  11 1 J   8.6 

12.29     .34 

51.5  -0.4 

57.07     .85 

15.4 

1.4 

35.07     .95 

42.2     1.8 

37.64     .85 

31.4     1.8 

1 

] 

18.6 

12.61  +.90 

52.1  -0.8 

57.30  +.21 

14.0 

+1.2 

35.31  +.91 

44.0  +1.7 

37.88  +.92 

29.7  +1.6 

28.6 

12.88     .94 

53.0     1.1 

57..50     .17 

12.9 

1.0 

35.50     .18 

45.6     1.5 

38.09     .19 

28.1     1.5 

Aug.  7.5 

13-08     .18 

54.3     1.4 

57.65     .13 

12.0 

0.8 

35.66     .14 

47.0     1.3 

38.26     .15 

26.7     1.3 

17.5 

13.23     .12 

55.8     1.7 

57.76     .09 

11.3 

06 

35.78     .10 

48.3     1.1 

38.38     .11 

25.6     1.0 

27.5 

13.31  +.05 

57.6     1.8 

57.83  +.05 

10.9 

0.3 

35.85     .05 

49.3     0.9 

38.47     .06 

24.6    0.8 

1 

Sept.  6.5 

13.33  -.01 

59.5  -2.0 

57.85     .00 

10.6  +0.1 

• 
35.88  +.01 

50.0  +0.7 

38.51  +.02 

23.9  +0.6  ' 

16.4 

1 3.29     .07 

61.5     2.0 

57.84  -.04 

10.6 

-0.1 

35.88  -.09 

50.6     0.5 

38.51  -.09 

23.5     0.4 

26.4 

13.19     .12 

6.3.5     1.9 

57.79     .07 

10.8 

0.3 

35.83     .06 

50.9  +0.9 

38.48     .05 

23.2  +0.9 

Oct.    6.4 

13.05     .16 

65.4     1.8 

57.71     .10 

11.2 

0.4 

35.76     .09 

51.1     0.0 

38.41     .08 

23.1     0.0 

16.4 

12  86     .20 

67.1     1.6 

.57.60     .12 

11.6 

0.5 

3.5.66     .11 

51.0  -0.1 

38.32     .10 

23.3     0.9 

26.3 

12.65  -.29 

68.5  -1.3 

57.48  -.13 

12.2  -0.6 

35.54  -.19 

50.8  -0  3 

38.21  -.11 

23.6  -0.4 

Nov.   5.3 

12.43     .93 

69.7     1.0 

57.35     .14 

12.8 

0.7 

35.42     .13 

50.4     0.4 

38.09     .19 

24.0     0.5 

15.3 

12.20     .29 

70.4     0.6 

57.22     .13 

13.5 

0.7 

35.29     .13 

49.9     0.6 

37.96     .13 

24.5     06 

25.2 

1 1 .98     .91 

70.8  -0.9 

57.09     .13 

14.2 

0.7 

35.16     .13 

49.3     0.7 

37.84     .13 

25.1     0.7 

Dec.    5.2 

11.78     .19 

70.8  +0.9 

56.97     .19 

14.8 

0.7 

35.03     .11 

48.5     0.8 

37.72     .11 

25.9     0.7 

15.2 

11.60  -.16 

70.4  +0.6 

56.87  -.10 

15.5 

-0.6 

34.93  -.10 

47.7  -0.8 

37.61  -.10 

26.6  -0.8 

25.2 

11.45     .13 

69.7     1.0 

56.78     .08 

16.1 

0.6 

34.83     .08 

46.9     0.9!  37.51      .09 

27.4     0.8 

35.1 

11.34  -.08 

68.5  +1.3 

56.72  -.06 

16.7  -0.5 

34  76  -.07 

46.0  -0.9 

1  37.43  -.07 

28.2  -0.8 
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APPARENT  PLACES  FOK  THE  UPPEK 

TRANSIT  AT  WASHINGTON. 

1 
! 
1 

226  Cephei  (B.) 

^  Pegabi. 

I  Cephei. 

1 
A  Aquarii. 

Mean 
Solar 
Date. 

— 

> 

1 

-  -      — 

—    - 

-- 

—          --  ^ 

1 

Riiilit 
AsconHioii. 

Dt!clina 
Nort 

tiuu 
h. 

38 

Kigbt 
Asi'ousiou. 

h      m 

22  35 

Declinutiuu 
North. 

Kigbt 
Ascension. 

Det'lination 
North. 

+  65  36 

Kight 
A8Ccniilou. 

Declination 

South.       1 

1 

1 

li      m 

22  30 

o 

+75 

0 

+  10 

14 

h      ui 

22  45 

h      m 

22  46 

0       / 

—  8  10 

Jan.    1.2 

8 

16.75  -.73 

It 

71.5 

-1.6 

8 

51.20  -.09 

48.1 

-1.9 

8 

40.36  -.41 

53.9  -1.4 

44.81  -.09 

38.0  -0.6 

II. 1 

I6.0r>     .64 

6:).6 

2.1 

51.  P2     .07 

46.0 

1.2 

39.07     .37 

52. 1      2.0 

44.73     .07 

38.5     0.5 

21.1 

15.46     .53 

67.2 

26 

51.06     .05 

45.7 

1.2 

30  63     .31 

41K0     2.5 

44.67     .05 

38.9     0.3 

31.1 

14.08     .40 

64.5 

2.9 

51.02  -.03 

44.5 

1.2 

30.36     .23 

47.2     2.8 

44.64  -.02 

39.2  -0.2 

Fel..  lO.I 

1 

1 

14.65     .26 

61.4 

3.1 

51.02  +.01 

43.3 

1.1 

30.17     .15 

44.3     3.0 

44.63     .00 

39  3     0.0 

20.0 

14.47  -  .10 

58.2 

-3.2 

51.04  +.04 

42.2 

-1.0 

30.05  -.06 

41.2  -3.1 

44.65  +.03 

,39.3  +0.2 

Mur.    1.0 

14.45  +.06 

54.0 

3.2 

51.00     .07 

41.3 

0.8 

30  04  +.03 

38.1     3.1 

44.70     .07 

30.0     0.4 

1          II.O 

I4.()0      .23 

51.8 

3.1 

51.18     .11 

40.7 

0.5 

30.11     .12 

35.0     2.9 

44.78     .10 

CS.6     0.6 

20.0 

14.01      .38 

48.8 

2.8 

51.30     .14 

40.3 

-0.2 

30.20     .22 

32.2     2.7 

44.00     .13 

.37.9     0.8 

30.0 

15.37     .53 

46.1 

2.4 

51.46     .18 

40.2 

+0.1 

39.55     .31 

20.6     2.3 

45.05     .17 

36.9     1.0 

1 

Apr.    9.0 

15.06  +65 

43.0 

-2.0 

51.65  +.21 

40.4 

+0.4 

30.01  +.38 

27.5  -1.9 

45.23  +.80 

35.8  +1.3 

1 0.0 

16.67     .75 

42.2 

1.5 

51.88     .24 

41.0 

0.7 

40.33     .46 

25.0     1.4 

4.5.45     .23 

34.4     1.5 

20.8 

17.47     .83 

41.0 

0.9 

52. 1 3     .27 

419 

l.I 

40.82     .51 

24.8     0.8 

45.70     .26 

32.9     1.6 

M:i>'     0.8 

18.33     .88 

40.4 

-0.3 

52.4 1     .29 

43.1 

1.4 

41.36     .55 

24.2  -0.2 

45.07     .28 

31.2     1,8 

JO.H 

10.22     .90 

40.5 

+0.3 

52.71     .30 

44.6 

1.6 

41.93     .58 

24.3  +0.4 

46.26     .30 

29.3     1.9 

20.8 

20.13  +.89 

41.1 

* 

+0.9 

53.01  +.31 

46.3 

+  1.8 

42.51  +.58 

25.0  +0.9 

46.57  +.31 

27.4  +1.9 

JmiH  8.7 

21.01     .86 

42.3 

1.5 

53.32     .31 

48.3 

2.0 

43.00     .57 

26.2     1.5 

46.88     .31 

25.5     1.9 

18.7 

21.85     .80 

44.0 

2.0 

53.63     .30 

50.3 

3.1 

43.65     .54 

28.0     2.0 

47.10     .31 

23.7     1.8 

i          28.7 

22  61     .72 

46.3 

2.5 

53.02     .28 

52.5 

2.2 

44.17     .50 

30.2     2.4 

47.40     .29 

21.9     1.7 

Jiilv   8.<> 

m 

23.''J0     .82 

48.0 

2.9 

54.19     .26 

54.6 

2.2 

44.65     .44 

32.8     2.8 

47.77     .27 

20.3     1.6 

i8.r) 

23.80  +.51 

52.0 

+3.2 

54.43  +.22 

56.8 

+2.1 

45.06  +.38 

35.8  +3.1 

48.03  +24 

18.8  +1.4  i 

28.(} 

24.31     .38 

55.3 

3.4 

54.61     .19 

58.8 

2.0 

45.40     .30 

30.1      3.4 

48.26     .21 

17.5     i.l 

Aug.   7.0 

24.63     .25 

58.8 

3.6 

5481      .15 

60.8 

1.8 

45.67     .22 

42.5     3.5 

48.45     .17 

16.5    0.9 

17.5 

24.81  +.12 

62.4 

3.7 

54.04     .11 

62.5 

1.7 

45.65     .14 

46.1      3.6 

48.50     .13 

15.7     0.7  1 

27.5 

24.86  -.02 

66. 1 

3.7 

55.02     .06 

4 

64.1 

1.5 

45.04  +.05 

40.8     3.6 

48.70     .08 

1 5.2    0.4 

1 

Sept.  6.5 

24.77  -.16 

(50.8  +3.G 

55.07  +.02 

65.5 

+  1.2 

45.96  -.03 

53.4  +3.5 

48.76  +.04 

14.9  +0.2 

16.5 

24.54     .29 

73.4 

3.5 

55.07  -.01 

66.6 

1.0 

4.5.89     .11 

56.0     3.4 

48.78     .00 

14.9  -0.1  1 

26.4 

24.10     .41 

76.0 

33 

55.04     .a> 

67.5 

0.8 

45.73     .19 

60.2     3.2 

48.76  -.03 

15.0     0.2 

jOct.     6.4 

23.72     .5?? 

80.0 

3.0 

54.07     .08 

68.1 

0.5 

45.51     .26 

63.2    a.9 

48.71     .06 

15.3     0.4 

16.4 

23.15     .62 

82.0 

2.6 

54.80     .10 

68.5 

0.3 

45.23     .31 

66.0     2.6 

48.(>3     .09 

15.8    0.5 

26. 3 

22.48  -.70 

85.3 

+2.2 

54.77  -.10 

68.7 

+0.1 

44.88  -.36 

68.4  +2.1 

48.53  -.11 

16.4  -0.6 

INov.   5.3 

21.74     .77 

87.3 

1.7 

54.65     .13 

68.6 

-0.2 

44.49     .41 

70.3     1.7 

48.42     .13 

17.1     0.7 

15.3 

20.04     .82 

88.8 

l.Q 

54.52     .13 

68.4 

0  4 

44.07     .44 

71.7     1.2 

48.30     .12 

17.8     0.7 

25.3 

20.10      .84 

80.7 

+0.6 

51.30     .13 

67.0 

0.6 

43.62     .45 

72:6  +0.6 

48.17     .12 

18.5     0.7 

Do;.    5.2 

10.25     .85 

00.0 

0.0 

54.26     .12 

67.2 

0.8 

43.16     .46 

72.9     0.0 

48.05     .12 

19.2     07 

15.2 

18.40  -.83 

8!>.7 

-0.6 

51.15  -.11 

66.4 

-0.9 

42.70  -.45 

72.6  -0.6 

47.04  -.11 

10.9  -0.7 

25.2 

17.50     .78 

h8.8 

1.2" 

54.04     .10 

65.4 

1.0 

42.25     .43 

71.7     1.2 

47.84     .09 
47.75  -.08 

20.6     0.6 

35.2 

16.84  -.70 

87.2 

-1.8 

53.05  -..-^e 

64.3 

-1.2 

4 1 .83  -.39 

70.3  -1.7 

21.1   -0.5 



— 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  J  .2 
11.2 
21.1 
31.1 

Feb.  ro.l 

2<).l 
Mjir.  1.0 
11.0 
21.0 
30.9 

Apr.  9.9 
19.9 
29.9 

May  9.8 
19.8 

29.8 
.June  8.8 
18.7 
28.7 
July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 


a  Piscifl  Australia. 
(Fomalhaut.) 


Nov 


26.4 

5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


Right 
AHCensioii. 


1i      m 

22  51 


25.84  -.11 
25.75  .08 
25.68     .08 

25.63  -.03 
25.62     .00 

25.64  +.03 
25  69     .07 

25.77  .11 
25.90  .14 
26.06     .18 

26.27  +.92 
26.50     .25 

26.78  .88 

27.08  .31 
27.40     .33 

27.74  +.35 

28.09  .35 
28.44     .34 

28.78     .33 

29.10  .31 

29.30  +.28 

29.65  .94 
29.87  .20 
30.04  .15 
30.17     .10 

30.25  +.05 

30.28  .00 , 

30.26  -.04 
30.20     .07 

30.11  .10 

29.99  -.13 

29.85  .14 
29.71  .15 
29.55  .15 
29.40     .14 

29.26  -.13 
29.14  .19 
29.03  -.10 


Dt'clination 
South. 


-30  12 


// 


a  Pes'dii'i. 
{Markab,) 


Ri-jht 
AHCoiiHian. 


Declination 
North. 


Ill 


22  59  !  + 14  36 


// 


9.6!)  -.11  i 
9.59     .09 
9.51      .07 1 
9.45     .05  ' 
9.42  -.02 


69.6  +0.2 
6:).3  0.5 
6H.6     0.8 

67.7  1.0 
m.6     1.3 

65.2  +1.5 

63.6  1.7 

61.8  1.9 

59.9  2.0 

57.8  2.1 

55.7  +2.2 

53.4  2.2 
51.2  22 
49.0  2.1 

46.9  2.0 

45.0  +1  8 
43.2     1.6 

41.7  1.4 

40.5  1.1 
39  6     0.7 

39.0  +0.4 

38.8  0.0 
39.0  -0.3 
39.4  0  6 
40.2     0.9     13.38     .09 


{).42  +.01 
9.45  .05 
9.51  .08 
9.61  .12 
9.74     .16 

9.92  +.19 
10.13  .23 
10.37  .26 
10.64  .28 
10.94      .30 

11.24  +.31 
1 1 .56  .31 
11.87  .30 
12.17  .29 
12.45     .27 

12.71  +.24 
12.91  .21 
13.12  .17 
13.27     .13 


41.2-1.1 
42.4  1.3 
43.7  1.4 
45.2  1.5 
46.7     1.4 

48.1  -1.4 

49.4  1.2 

50.5  1.2 

51.4  0.8 
52.1     0  5 

52.5  -0.3 

52.6  0.0 
52.4  +0.3 


13.45  +.05 
13.48  +.01 
13.40  -.03 
I3.4'.2  .06 
13.35     .08 

13.25  -.10 
13.14  .12 
13.02  .13 
12,89  .13 
12.76     .13 

12.64  -.12 
12.52  .11 
12.42  -.10 


9.9  -1.9 

8.7  1.9 

7.4  1.3 

6.1  1.3 

4.7  1.3 

3.5-1.2 

2.4  1.0 

1 .5  0.8 
0.8  0.5 
0.5  -0.2 

0.4  +0.1 

0.7  0.5 

1.4  0.9 

2.5  1.2 

3.8  1.5 

5.4  +1.8 

7.3  2.0 

9.4  2.1 
I  1 .5  2.2 
13.8     2.3 

16.0  +2.2 

18.3  2.2 

20.4  2.1 
22.4  1 .9 
24.2     1.7 

25.8  +1.5 

27.2  1.3 
28.4     1.1 

29.3  0.8 
30.0     0.5 

30.4  +0.3 
.30.0     0.0 

30.5  -0.2 
30.2  0.4 
29.7     0.6 


0  Cephei. 


Right 
Asconsion. 


h      m 

23  13 


8 

60.90 
60.45 
60.03 
59.68 
59.4 1 


-.47 
.43 
.38 
.31 
.23 


59.22  -.14 

59.12  -.04 

59.13  +.06 
59.25  .17 
59.47     .27 

59.79  +.36 
60.19  .45 
60.68     .52 

61.23  .57 
61.82     .60 

62.44  +.62 

63.07  .62 
63.68  .60 
64.27  .57 
64.82     .52 

65.31  +.46 
65.74     .38 ' 

66.08  .30 ! 
66.35  .22 ' 
66.52     .13 

66  61  +.04 
66.01  -.04 
66.52  .13 
66.35  .22 
66  1 1      .28 

65.80  -.34 
65.43  .40 
65.01  .44 
64.55  .47 
64.07     .49 


Dcclinatiou 
North. 


+  67  29 


// 


28.9  -0.8  63.57  -.49 
28.0  1.0  63.08  .48 
26.9  -1.2     62.60  -.46 


69.2  -l.i 

67.8  1.7 

65.9  2.2 
63.5     2.5 

60.8  2.8 

57.9  -3.0 
54.8     3.1 

51.7  3.0 

48.8  2.8 

46.1  2.5 

43.7  -2.1 

41.8  1.7 

40.3  1.2 
39.5  -0.6 

39.2  0.0 

39.5  +0.6 

40.3  1.1 
41.7     1.6 

43.6  2.1 

45.9  2.5 

48.7  +2.9 

51.7  3.9 

55. 1  3.4 
.58.6     3.6 

62.2  3.6 

65.9  +3.6 
69.5  3.5 
72.9     3.4 

76.2  3.9 

79.3  9.9 

81.9  +2.5 
84.2  2.1 
86.1     1.6 

87.4  1.0 

88.1  +0.4 

88.2  -0.2 

87.8  0.7 
86.8  -1.3 


dPiBcium. 


Right 
AsctiDsiou. 


h      ni 

23  22 


6.02  -.11 

5.92  .09 
5.84  .08 
5.77     .06 

5.72  .03 

5.70  -.01 

5.71  +.02 

5.75  .00 
5.83  .09 
5.94     .13 

6.09  +.17 
6.28  .90 
6.50     .94 

6.76  .97 

7.03  .99 

7.33  +.30 

17.64  .31 

7.94  .31 

8.25  .30 

8.54  .96 

8.81  +.96 
9.05     .93 

9.26  .19 
9.43  .15 
9.57     .11 

9.66  +.07 
9.71  +.03 

9.73  .00 
9.71  -.03 
9.66     .06 

9.59  -.08 
9.50  .10 
9.39  .11 
9.28  .11 
9.16     .19 

9.05  -.11 

8.93  .11 
8.83  -.10 


Declination 
North. 


0 

h  5 

45 

It 

45  9 

-0.9 

45.0 

0.9 

44.1 

0.9 

43.2 

0.9 

42.4 

0.8 

41.7  -0.6 

41.1  0.5 

40.8  -0.3 

40.7  0.0 

40.8  +0.3  1 

4 1 .2  +0.6 
42.0     0.9 

43.0  1.9 

44.3  1.4 
45.8     1.6 

47.5  +1.8 

49.4  1.9 

51.4  9.0 

53.5  9.0 
55.5     9.0 

57.5  +1.9 
59.4     1.8 

61.2  1.7 

62.8  1.5 

64.1  1.3 

65.3  +1.0 

66.2  0.8 

66.9  0.6 

67.3  0.4 

67.6  +0.1 

67.6  -0.1 

67.4  0.9 
67.1     0.4 

66.7  0.5 
66.1     0.6 

65.4  -0.7 

64.6  0.8 

63.7  -0.9 


364 


FIXED   STARS,   1888. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

• 

I  Piscium. 

y  Cephei. 

Groombri 

[dge4l63. 

6)PiBciuin. 

Mean 
Solar 
Date. 

- 

Right 
Ascension. 

1 

! 

Declination 
XorUi.       , 

Bight 
Aacension. 

Dccliuatiuu 
Xorth. 

Right 
Asccusion. 

DecliuaMou 
Xorth. 

Kight 
Ascension. 

Declination 
North. 

1 

h      ni 

23  34 

o 

+  5 

> 
1 

h      m 

23  34 

O           1 

+77     0 

li       in 

23  49 

+73  46 

h      m 

23  53 

+    6    14 

Jan.    ]M 

8 

10.27  -.10 

5.4 

-0.9 

B 

44.71  -.89 

40.3  -0.7 

23.20  -.79 

87.3  -0.5 

8 

32.62 -.11 

3r.'4  -0.9 

\          11.2 

10.17     .10 

4.5 

0.9 

43.83     .85 

39.3     1.3 

22.50     .67 

86.5     1.1 

32.51     .10 

30.5     0.8 

21.2 

10.08     .08 

3.6 

0.8 

43.02     .77 

37.8     1.8 

21.85     .62 

85.0     1.7 

32.40     .10 

29.7     0.8 

31.1 

10.00     .07 

2.8 

0.8 

42.30     .66 

35.7     9.3 

21.26     .54 

83.1     2.9 

32.31     .08 

28.9     0.8 

F«b.  lO.I 

9.94     .04 

2.0 

0.7 

41.70     .53 

33.1     9.7 

20.76     .45 

80.7     2.6 

32.24     .06 

28.1     0.7 

20.1 

9.91  -.03 

1.4 

-0.6 

41.24  -.37 

30.3  -3.0 

20.37  -.33 

78.0  -9.9 

32.19  -.04 

27.4  -0.6 

Mar.    1.1 

9.91  +.01 

0.9 

0.4 

40.96     .90 

27.2     3.1 

20.10     .20 

75.0     3.0 

32.17 -.01 

26.9     0.4 

11.0 

9.94     .05 

0.6 

-0,2 

40.84  -.02 

24.1     3.1 

19.98  -.05 

71.9     31 

32.18  +.03 

26  5  -0.2 

21.0 

10.01     .08 

0.5 

0.0 

40.92  +.16 

21.0     3.0 

20.00  +.09 

68.8     3.0 

32.23     .06 

26.4     0.0 

31.0 

10.11     .13 

* 

0.7 

+0.3 

41.17     .34 

18.0     9.8 

20.17     .24 

65.9     2.8 

32.31     .10 

26.5  +0.9 

Apr.    9.0 

10.25  4-. 16 

1.1 

+«.6 

41.60  +.50 

15.3  -2.5 

20.47  +.38 

63.2  -9  5 

.32.43  +.14 

26.9  +0.5 

19.9 

10.43     .90 

1.9 

0.9 

42. 1 8     .65 

12.9     2.1 

20.92     .50 

60.8    9.1 

32.60     .18 

27.6    0.8 

1          29.9 

10.65     .23 

2.9 

1.2 

42.90     .78 

11.1     1.6 

21.48     .61 

58.9     1.7 

32.80     .92 

28.5     1.1 

May    9.9 

10.89     .26 

4,2 

1.4 

43.74     .88 

9.7     1.1 

22.14     .70 

57.5     1.9 

33.03     .25 

29.7     1.3 

19.8 

11.16      ^JS 

5.7 

1.6 

44.66     .95 

8.9  -0.5 

22.88     .77 

56.6  -0.6 

33.29     .97 

31.2     1.6 

29.8 

11.46  +.30 

7.4  +1.8 

45.63  +.99 

8.7  +0.1 

23.67  +.81 

56.3     0.0 

33  58  +.29 

.32.9  +1  8 

June  8.8 

1 1 .76     .31 

9.3 

1.9 

46.63  1.00 

9.1      0  6 

24.50     .83 

56.5  +0.5 

33.88     .30 

34.7     1.9 

18.8 

1 

12.08     .31 

11.3 

30 

47.63     .98 

10.0     1.9 

25.33     .82 

57.3     l.l 

34.19     .31 

36.7    9.0 

28.7 

12.38     .30 

13.3 

2.0 

48.59     .93 

11.5      1.7 

26.14     .79 

58.7     1.6 

34.50     .31 

38.7    9.0 

J  111  J    8.7 

12.68     .29 

15.3 

2.0 

49.49     .86 

13.5     3.3 

26.91      .74 

60.6     9.1 

34.80     .99 

40.8    9.0 

18.7 

12.96  +.96 

17.3 

+1.9 

50.32  +.77 

15.9+9.6 

27.63  +.68 

62.9  +9.5 

35.09  +.97 

42.8  +9.0 

38.6 

13.21      .94 

1$).2 

1.8 

51.04     .67 

18.8     3.0 

28.27     .60 

65.6     9.8 

35.35     .25 

44.7     1.8 

Aug.   7.6 

13.43     .90 

20.9 

1.6 

51.65     .55 

21.9     3.3 

28.82     .50 

68.7     3.1 

35.58     .22 

46.5     1.7 

17.6 

13  61     .16 

22.4 

1.4 

52.13     .41 

25.3     3.5 

29.27     .40 

72  0     3.4 

35.78     .18 

48.1     1.5 

27.6 

1.3.75     .19 

23.8 

1.2 

52.48     .97 

29.0     3.7 

29.62     .29 

7.5.5     3  6 

35.95     .14 

49.5     1.3 

Sept.  (;.5 

13.86  +.08 

21.9 

+1.0 

52.68  +.13 

.32.7  +3.7 

29.85  +.17 

79.2  +3.7 

36.07  +.10 

50.7  +1.1 

16.5 

13.92     .05 

25.7 

0.8 

52  73  -.02 

36.5     3.7 

29.96  +.06 

82  9     3.7 

.36. 1 5     .07 

51.7     0.8 

26.5 

13.95  +.01 

26.4 

0.5 

52  65     .16 

40.2     3.6 

29.96  -.06 

86  8     3.6 

36.20  +.03 

52.4     0.6 

Oct.    6.4 

13.95  -.02 

26.8 

0.3 

52.42     .£9 

43.7     3.5 

29.85     .17 

90.2     3.5 

36.21      .00 

52.9     0.4 

16.4 

13.91     .05 

27.0 

+0.1 

52.05     .42 

47.1     3.3 

29.62      28 

93.6     3.3 

36.20-03 

53.2  +«.2 

26.4 

13.85  -.07 

27.0 

-0.1 

51.56  -.55 

50.3  +9.9 

29.29  -.38 

96.7  +3.0 

38.15  -.06 

1 
53.2     0.0 

Nov.   5.4 

13.77     .09 

26.8 

0.3 

50.96     .68 

53.0     2.5 

28.86     .47 

99.5     9.6 

36.08     .08 

53.1  --0.2 

15.3 

13.67     .10 

26.5 

0.4 

50.25     .75 

55.3     9.1 

28.35     .55 

101.9     9.1 

36.00     ,09 

52.9     0.3 

25.3 

13.57     .11 

26.0 

0.5 

49.45     .83 

57.2  •  1  6 

27.76     .62 

'  103.8     1.6 

35.90     .10 

.^»2.5    05 

Dec.    5.3 

13.45     .11 

25.4 

06 

48.51)     .88 

58.5     1.0 

27.12     .67 

105.2     1.1 

3.3.79     .11 

51.9     0  6 

15.3 

1.3.34  -.11 

24.7 

-0.7 

47.()!)  -.91 

59.1  +0.4 

26.43  -.70 

106.0  +0.5 

35  08 -.11] 

51.3  -0.7 

25.2 

13.23     .11 

23.9 

0.8 

46.78     .91 

59.2  -0.3 

25.72     .71 

106.2  -0.1 

35.37     .11 

50.5     0.8 

35.2 

13.12  -.10 

23.1 

-0.9 

4.'>.H7  -.88 

58.6  -0.9 

25.01  -.70 

105.8  -0.-, 

3.5.45  -.11 

49.7  -0.8 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
Date. 


Jan.  0.2 
10.8 
80.2 
30.8 


(.i  Cassiop. 


31°  28 

b     m 

0     3 


8 

11.80 
11.47 
11.16 
10.88 


.34 
.2Q 
.30 
.37 


82  Audroiu. 


44  33 

b     m 

0     4 


8 

89.46 
29.24 
89.04 
28.85 


.33 
.31 
.19 
.18 


a  Androin. 


53  50 

b     lu 

0  12 


Ceti. 


99  27 

b     m 

0  13 


87.99  -  .18 
27.88  .16 
87.66  .15 
87.51  -  .14 


8 

42.18-  .09 
42.02  .10 
41.91  .10 
41.82-  .09 


6Ur8.Min.. 
S.  P. 


358   19 

b      in 

0  13 


69.46  +7.73 
77.19  7.61 
84.07  7.22 
91.64 +6.66 


44  PiHciuui.  TT  Aiidrom. 


O             / 

O            / 

88  '11 

56  54 

b      ni 

b     m 

0  19 

0  30 

8 

38.78 
•38.65 
38.55 
38.46 


.14 
.13 
.10 
.08 


8 

53.40 
53.21 
53.06 
52.90 


.30 

.17 
.16 
.17 


o  Cassiop. 


42°  20 

b      m 

0  38 


B 

28.77 
28.53 
28.29 
28.07 


.94 
.94 

.93: 

.99 


Aug. 86.6 
Sept.  5.5 
15.5 
85.5 
Oct.    5.5 

15.4 
25.4 
Nov.  4.4 
14.4 
24.3 

Dec.  4.3 
14.3 
84.8 
34.8 


Meau 
.S«ilar 
Date. 


Jan.  0.3 
10.8 
80.2 
30.8 


S«»pt.  5.6 
15.5 
85.5 

Oct.  5.5 
15.5 

85.4 
Nov.    4.4 

14.4 

84.3 

Dec.    4.3 

14.3 
24.3 
34.8 


16.08+  .34 
16.88  .16 
16.34  .09 
16.39+  .03 
16.40-  .03 


33.08  +  .17 
33.83  .13 
33.34  .08 
33.40  +  .04 
33.48      .00 


31.37+  .18 
31.53  .14 
31.65  .09 
31.71  .05 
31.74  +  .01 


45.30+  .16 
45.45  .13 
45.57  .09 
45.65  .05 
45.68+  .03 


16.35 
16.83 
16.06 
15.86 
15.61 

15.34 
15.02 
14.70 
14.38 


.08 
.14 
.19 
.33 
.36 

.39 
.33 
.33 
.31 


(JPiacium. 


83     1 

b     in 

0  42 


8 

51.57- 
51.46 
51.33 
51.21  - 


.11 
.13 
.13 
.13 


54.68  +  .16 
54.76  .13 
54.86  .08 
54.92  .05 
54.96  +  .02 


54,97 
54.95 
54.91 
54.84 
54.75 


.00 
.03 
.06 
.08 
.09 


33.39 
33.32 
33.22 
33.08 
32.91 

32.73 
32.53 
32.32 
32. 1 1 


.05 
.09 
.13 
.15 
.17 

.19 
.30 
.31 
.30 


31.74 
31.70 
31.63 
31.53 
31.40 

31.86 
31.10 
30.93 
30.77 


.03 
.06 
.09 
.12 
.14 

.15 
.16 
.17 
.16 


45.67 
45.65 
45.61 
45.53 
45.43 

45.33 
45.23 
45.10 
44.99 


.01 
.03 
.06 
.09 

.10 

.10 
.11 
.13 


-  .11 


y  Cassiop. 


fi  Androm. 


29  53 

b     ni 

0  49 


57.12-  .34 
56.77  .35 
56.42  .34 
56.09  -  .33 


61.13+  .36 
61.36  .30 
61.52  .13 
61.62  .07 
61.66+  .01 


54.66-  .10 
54.54  .11 
54.43  -  .10 


61.64 
01.55 
61.42 
61.21 
60.98 


.05 
.11 
.17 
.33 
.35 


60.71  -  .30 
60.38  .33 
60  05  -  .34 


o        / 

52     6 

b     m 

0  50 


31.83-  .18 
31.65  .18 
31.47  .18 
31.29-  .18 


35.10+  .18 
35.2<5  .14 
35.38  .10 
35.47  .06 
35.51  +  .02 


35.52 
35.49 
35.42 
35.33 
35.21 

35.07 
34.91 
34.75 


.01 
.05 
.08 
.11 
.13 

.15 
.16 
.16 


43Cepbei. 


O  / 

4  21 

b     ni 

0  53 


33.98  -3.00 
31.48  3.00 
29.97  -0.98 
29.52  +0.09 
30.16     1.19 

3 1 .90  +3.39 
34.75    3  39 

38.68  4.43 
43.61  5.39 
49.45     6.33 

56.06  +6.91 
63.28  7.43 
70.90    7.71 

78.69  +7.77 


K  Tuc.ime. 


41.87+  .16 
42.02  .13 
42.14  .10 
42.21  .06 
42.25  +  .03 


159  28 

b     in 
1    11 


38.97  -3.86 
36. 1 1  3.85 
33.26  3.83 
30.46  -3.77 


8 

57.26 


42.27 
42.25 
42.21 
42.14 
42.05 

4 1 .96 
41.85 
41.75 
4 1  .(>4 


56.54  +  .le 
56.71  .16 
56.86  .18 
56.95  .07 
57.00  +  .03 

57.02 
57.00 
56.97 

56.88 


.00 
.03 
.06 
.08 
.09  •  56.78 


.00 

32.72  + 

.01 

.03 

32.70  - 

.04 

.06 

32.63 

.08 

.09 

32.53 

.13 

.11 

32.40 

.15 

.10 

.11 
.11 

.10 


/Pisciym. 


86  59 

b     ni 

1   12 


.54 
.54 
.53 
55.67  -  .50  ! 


56.72 
56.18 


0.73  -  .13 
0.60  .13 
0.47  .13 
0.35  -  .13 


56.67 
56.53 
56.38 
56.81 


.13 
.14 
.16 
.18 


K  Octantis, 
S.  P. 


54.19+1.44 
55.43  1.04 
56.27      .63 

56.68  +  .31 

56.69  -  .33 

56.22  -  .67 
5.'>.34  1.10 
54.02  1.50 
52.33  1.89 
50.25    2.24 

47.85  -8.53 
45.20  3.72 
42.40  -2.84 


61.44  + 

.40 

3.52  + 

.19 

61.79 

.30 

3.(}9 

.15 

62.05 

.30 

3.81 

.11 

62.19  + 

.10 

3.92 

.07 

62.24  - 

.01 

3.97 

.04 

62.17- 

.13 

4.00  + 

.03 

61.99 

.33 

4.01  - 

.01 

61.72 

.31 

3.98 

.03 

61.36 

.39 

3.94 

.05 

60.93 

.45 

3.88 

.07 

184  47 

b     ni 

1  22 

8 

57.59  +3.75 
60.40  3.81 
63.21  9.75 
65.89  +3.56 


1.17 
.73 


60.47 
59.95 
59.42 


.49'  3.79 
.53!  3.69 
.52!    3.59 


.09 
.10 
.10 


52.44  -1.61 

51.05 

50.11 

49.61  -  .35 

49.62  +  .36 

50.14+  .76 
51.13  1.34 
52.62  1.69 
54.50  3.07 
56.77    3.40 

59.30  +3.63 
62.01  3.76 
64.81  +3.80 


32. 1 3  +  .95 
32.35  .19 
32.51  .14 
32.63  .09 
32.69      .05 


32.23 -.18 
32.04  .90 
31.83  .91 
31.61  -  .99 


t;  Androm. 


49     9 

b     ni 

1  30 


8 

13.40-  .18 
13.81  .30 
13.01  .32 
18.78-  .34 

■  •  • 

16.36+  .35 
16.59  .30 
16.77      .15 

16.90  .11 

17.00  .07 

17.05+  .04 
17.08  +  .01 
17.06-  .03 

17.01  .07 

16.91  .10 


16.81 
16.66 


.13 
.16 
16.49-  .18 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


n- Pise  ill  111. 


Jan.  0.3 
10.3 
20.2 
30.2 

F«^b.    9.2 

19.2 


78  26 

h     m 

1  31 


9.26  -  .13 
9.13  .13 
9.00  .13 
8.86  .14 
8.73      .13 

8.60  -  .13 


vPisciiim. 


85     5 

h     m 

1  35 


35.74 
35.62 
35,50 
35.:36 
35.24 


.12 
.12 
.13 
.13 
.19 


C  Ceti,       y  Androm. 


100  53 

h     m 

1  45 


35.12-  .19 


8 

55.50 
55.38 
55.26 
55.11 
54.97 


48  12 

h     m 

1  57 


.12 
.19 
.13 
.14 
.13 


54.84  -  .19 


B 

1.58 
1.39 
1.20 
0.98 
0.76 


.10 
.19 
.90 
.91 
.90 


0.57  -  .19 


/3Trianguli 


55  33 

h     lu 

2     2 


B 

52.79 
52.64 
52.47 
52.28 
52.09 


.14 
.16 
.18 
.19 
.18 


51.92-  .16 


4  Urs.  Min., 
S.  P. 


348     4 

h     m 

2     9 


yTrianguli. 


67  Ceti. 


3.40  +1.06 
4.48  1.10 
5.61  1.14 
6.77  1.15 
7.90    1.11 

8.98  +1.05 


56  40 

96  56 

h     ni 

h     m 

2  10 

2  11 

B 

8 

39.40-  .19 

23.53  -  .10 

39.26      .16 

23.42      .19 

39.09      .18 

23.30      .14 

38.90      .19 

23.15      .15 

38.72      .18 

23.00      .11 

.38.54  -  .17 


22.86  -  .13 


Sept.25.6 

;  Oct.    5.5 

15.5 

25.5 

Nov.   4.5 

14.5 

24.4 

Dec.    4.4 

14.3 
24,3 
34.3 


12.25  +  .14 
12.37  .10 
12.45      .07 

12.50+  .04 
12.52+  .01 
12.53-  .01 
12.50  .03 
12.44      .06 


38.68  +  .13 
38.80  .10 
38.89      .07 

38.94  +  .04 
38.98  +  .09 
38.98  -  .01 
38.96  .04 
:i8.90      .06 


12.37 
J  2.27 
12.17 


.08 
.10 
.10 


«5  Hydri. 


Mean 
Solar 
Date. 


159  10 

h     ni 

2  19 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 


45.94 
45.40 
44.84 
44.27 
43.71 


-  .53 


.56 
.57 
.56 


43.15-  .55 


38.83 
38.73 
38.63 


.08 
.10 
.10 


53.29  +  .15 
58.43  .19 
58.52      .08 

58.59  +  .05 
58.63  +  .02 
58.63  -  .01 
58.61  .03 
58.57      .06 

58.49  -  .08 
58.40  .10 
58.29-  .11 


4.79  +  .19 
4.97  .15 
5.10      .11 

5.20  +  .07 

5.25  +  .03 
5.27      .00 

5.26  -  .04 
5.19      .08 

5.10-  ,11 
4.97  .14 
4.82 -.17 


i)  Ceti. 


fj.  Hydri. 


0  Persei. 


O  / 

90     9 

h      in 

2  33 


169  36 

h     ra 

2  33 


O  I 

41   15 

h     m 

2  36 


44.40-  .09 
44.30  .11 
44.18  .13 
44.04  .14 
43.89      .15 

43.73  -  .16 


R 

65.50  -1.12 
64.35  1.18 
63.14  1.22 
61.91  1.22 
60.70     1.19 

59.52-1.16 


8 

33.53 
33.34 
33.12 
32.87 
32.62 


.18 
.21 
.23 
.25 
.26 


32.36  -  .96 


55.83  +  .17 
55.99  .15 
56.13      .12 

56.23  +  .08 
56.29  .04 
56.32  +  .01 
56.32  -  .02 
56.28      .05 


1.24 
0.77 
0.46 


.55 
.39 
.23 


56.21 
56.11 
55.97 


.08 
.12 
.16 


0.31  -  .06 
0.34  +  .13 
0.56  .31 
0.97  .49 
1 .54       .66 

2.29  +  .89 
3.18  .96 
4.21  +1.10 


42.34  +  .18 
42.51  .16 
42.66      .13 

42.78  +  .10 
42.85  .06 
42.90  +  .03 
42.90  -  .01 
42.88      .05 


26.13+  .18 
26.29  .14 
26.40      .11 

26.50  +  .08 
26.5(J  .04 
26.58  +  .01 
26..59  -  .01 
26.56      .04 


42.81 
42.71 
42.58 


.08 
.11 
.14 


26.51 
26.42 
26.33 


.07 
.09 
.09 


a  Arietis. 


47  Cepbei. 


f  Arietis. 


/SPeraei. 


75  23 

U     m 

2  4^ 

8 

18.56-  .10 
18.45  .12 
18.32  .13 
18.19  .15 
18.03      .16 

17.87 -.15 


11     2 

h      in 

2  51 


69     6 

h     m 

2  52 


49^"  29 

h     ra 

3     0 


17.04  -  .76 
16.22  .88 
15.28  .99 
14.25  1.05 
13.19    1.08 

12.10-1.09 


B 

48.56 
48.46 
48.34 
48.19 
48.03 


.09 
.11 
.13 
.15 
.16 


53.26 
53.14 
52.97 
52.76 
52.55 


.10 
.11 
.19 
.91 
.99 


47.86-  .17 


52.33  -  .91 


Sn't.25.6 

Oct.     5.6 

15.6 

25.5 

N(»v.    4.5 

14.5 

21.4 

Dec.    4.4 

14.4 
24.4 
34.3 


48.46+  .36 

48.77  .26 
48.99      .16 

40.10+  .06 
49.11-  .05 
4i).00       .16 

48.78  .20 
48.48      .35 


46.85+  .19 
47.02  .16 
47.16      .13 

47.28+  .11 
47.38  .07 
47.42  .03 
47.45  +  .01 
47.44  -  .02 


48.01) 
47.64 
47.13 


.42 

.48 
.53 


47.40 
47.34 
47.26 


.05 
.07 
.09 


67.54  +  .70 
08.16  .53 
68.59      .32 

68.80  +  .09 
68.77  -  .14 
68.52  .36 
08.05  .56 
67.40      .74 

60.57  -  .91 
65.59  1.03 
64.51  -1.12 


36.62  +  .28 
36.88  .24 
37.10      .19 


21.03+  .21 
21.22  .17 
21.37      .14 


37.26+  .14   21.51  +  .12 


37.39 

.10 

21.62 

.09 

37.46 

.05 

21.69 

.06 

37.50  + 

.01 

21.74  + 

.03 

37.48  - 

.04 

21.74 

.00 

37.4 1  - 

.09 

21.73- 

.03 

37.29 

.14 

21.68 

.07 

37.13- 

.19 

21.59- 

.11 

22.69  +  .80 
23.51  .75 
24.19      .61 

24.72  +  .46 
25. 1 1  .27 
25.29  +  .08 
25.28  -  .09 
25.08      .31 

24.68-  .49 
24.10  .66 
23.37  -  .80 


51.04  +  .90 


51.23 
51.40 


.18 
.17 


51.57+  .14 
51.69      .10 

51.77  .06 
51.82+  .03 
51.84      .00 

51.83-  .03 

51.78  .06 
51.70-  .10 


55.96  +  .96 
56.21  .93 
56.43      .90 

56.61  +  .16 
56.76      .19 ! 
56.86      .06 
56.93  +  .04 
56.95      .00 

56.93  -  .04 
56.  6  .06 
56.76-  .11 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Moan 


Juii.  0.4 
10.3 
20.3 
30.3 

IVb.    9.3 

19.2 
29.2 


()  Octant  is. ;    i  Hytlri. 
S.  P.       • 


185  55  I 

h      in  ' 

3   17  ' 


167  48 

h      lu 

3  18 


25.1)2+2.11  '; 
28.  II      2.26  I 


30.44 
32.86 
35.32 


2.39 
9.44 
S.44 


37.77  +2.39 
40.10+2.26 


49.08  -  .87 

48.17  .95 

47.18  1.02 
46.12  1.06 
45.05     1.07 

43.98-1.06 
42.93-1.02 


/  Taiiri. 


77  til 

h      in 

3  24 

41.51  -  .06 
41.43      .09 


yCainelop. 


19     1 

h      m 

3  38 


4  1 .32 
41.18 
41.03 


.12 
.14 
.16 


40.86  -  .17 
40.69-  .17 


34.78-  .32 
34.41       .42 


y  Hydri. 


164  35 

b      ni 

3  48 


e  Persei. 


50  19 

li      ni 

3  50 


33.95 
33.43 
32.83 


.49 
.56 
.60 


6J.02  - 
6.1.37 
60.64 
59  82 
'  58.97 


.61 
.69 

.b3 
.87 


32.22  -  .62 
31.60-  .61 


58.08  -  .88 
57.20  -  .86 


20.78- 

•iO.68 

20.55 

20.37 

20.17 


.08 
.12 
.15 
.19 
.21 


19.95-  .22 
19  72-  .22 


A'Tauri. 


68   14 

h      III 

3  58 

4.79-  .02 
4.74  .07 
4.63  .12 
4. .50  .15 
4..34       .17 

4.17-  ,19 
3.97  -  .20 


c  Porsei. 
42  35 

)i      ni 

4     0 

8 

32.60  -  .OS  ; 
32.50      .12 
32.35      .17 


32. 1 5 
31.92 


.21 

.24  i 


31.67-  .27  j 
31.39-  .29 


Oct.     5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.5 

Dec.    4.4 

14.4 
24.4 
34.4 


32.14-1. 10 
31.19      .77 


49.37  +  .65 
49.93      .46 


30.00  -  .38  ;  50.30  +  .27 
30.44  +  .06  I  50.48  +  .08 
30.72  .48'  50.47-  .10 
31.40  .88 1, 50.28  .28 
32.49     l.29i49.!>0      .46 

33.97  +1.64(49.35-  .62 


35.76     1.94 
37.82  +51.18 


Mean 

Solai 

Datr. 


o>  Eridani. 


o  / 

97  8 

h  III 

4  6 


.Jan.  0.4 
10.4 
20.4 
30.3 

F..h.    9.3 

19.3 
29.2 

M:ir.  10.2 


24.21 
24.16 
24.05 
23.94 
23.78 


.03 
.08 
.11 
.14 
.16 


23.63  -  .17 
23.44  .19 
23.23  -  .20 


48.65 
47.81 


.91 


43.87  +  .24 
44.08      .18 

44.23  +  .15 
44.37  .13 
44.50  .10 
4  4.. 57      .06 

44.62  +  .03 

44.63  .00 
44.62  -  .04 
44.55  -  .09 


.38.76  +  .60 
39.32       52 


61.38  +  .60 
61.92      .48 


39.80  +  .44 
40.19      .34 
40.48 
40.66 


62.33  +  .35 

62.61       .20 

.24!  62.73  +  .05 

.12!  62.71  -  .08 


23.35  +  .28 
23.62      .25 

23.86  +  .23 
24.08      .19 


40.72  +  .01 

40.68-  .10 
40.51  .23 
40.22  -  .35 


17  Urs.Min., 
S.  P. 


346      1 
li     III 
4  20 

H 

42.17+  .47 
42.72  .63 
43.43  .77 
44.26  .85 
45.14      .92 

46.10+  .96 
47.07  .95 
48.01  +  .92 


m  Persei. 


O  I 

47  11 

li      ni 

4  25 

552.79  -  .04 
32.73      .08 
32.62      .14! 
32.45      .18 
32.2()      .21 

32.03  -  .24 
31.79  .24 
31.55-  .23 


f3  Men.s;L\ 


170  28 

h       III 

4  25 

4  1 .30  -  .90 
40.32  1.06 
39.17  1.22 
37.88  1.34 
36.50     1.42 

35.05  -1 .46 
33.58  1.46 
32.13-1.42 


62.56      .23 

62.25  -  .39 
61.78  .52 
61.21  -  .62 


24.24 

24.38 
24.46 


.15 
.11 
.06 


r  Tanri, 


67   16 

ii     III 
4  35 

31.80  .00 
31.77-  .05 
31.69  .10 
3 1. .57  .13 
31.43      .16 


24.51  +  .02 
24.50-  .03 
24.44  -  .09 


1  faun. 


31.26 
31.06 

30.88 


.18 
.19 
.16 


71  21 

li      in 

4  44 

49.76  .00 
49.74  -  .04 
49.69  .08 
49.58  .13 
49.44      .15 


49.28 
49.09 
48.90 


.17 
.19 

.18 


7.03  +  .25 
7.27      .23 

7.49  +  .20 
7.67  .17 
7.83  .14 
7.95      .10 

8.04  .06 

8.08  +  .03 
8.10-  .01 
8.07  -  .05 


35.25  +  .32 
35.56      .30 

35.85  +  .27 
36.09  .23 
36.30  .18 
36.45  .13 
36.56      .08 

36.61  +  .02 
36.(i0  -  .03 
36.55  -  .08 


CAurifju*. 


49     5 

ii     III 
4  54 

H 

39.64  +  .03 
39.63  -  .04 
39.55  .11 
39.42  .16 
39.24      .20 

39.03  -  .22 
38.80  .23 
38.5(5  -  .24 


/i  Eridani. 


O  I 

95  14 

li      tn 

5     2 

H 

21.12  .0) 
21.10-  .04 
21.04  .08 
20.94  .11 
20.82      .14 

20.66-  .17 
20.49  .19 
20.29  -  .20 


Oct.   15.6 

25.6 

\ov.    4.6 

14.5 

21.5 

Dec.    4.5 

14.5 
24.4 
.34.4 


26.26  +  .21 

26.46  +  .18 
2().63  .15 
26.77  .13 
26.69  .10 
2(5.96      .05 

26.99  +  .02 
27.00  -  .01 
26.97  -  .04 


41.81  -  .73 

4 1 . 1 5  -  .59 
40.63  .45 
40.26  .29 
40.05  -  .13 
40.01  +  .05 

40.15+  .22 
40.46  .40 
40.95  +  ..56 


35.47  +  ..30    37.(55  +  .89 


35.76 
<6.02 
56.24 
3(5.42 
M)  56 


.27 
.24 

.20 
.16 
.11 


34.0(5  +  .28 


38.44  +  .69 

39  03      .47    34.54 

39.38  +  .23  ;  34.74 


34.32  +  .24 
.21 


39.49  -  .02 
39.33       .28 


16.64  +  .05 
16.(57  +  .01 
16.66  -  .03    37.43  -  .98 


38.94  -  '..52 
38.30      .76 


34.8!> 
35.03 


.18 
.14 
.10 


35. 1 0  +  .06 
35.15  +  .02 
35.15  -  .02 


51.90+  .26 

52. 1 5  +  .24 
52.38  .22 
52.59  .18 
52.74       .15 

.52.88      .12 

52.98  +  .08 
53.03  +  .03 
.53.04  -  .01 


22.79  +  .22 
23.02  +  .23 


42.07  +  .33 

42.39  +  .30 
42.(58  .27 
42.94  .24 
43.16  .19 
43.32      .15 

43.46  +  .10 
43.52  +  .04 
43.54       .00    23.90      .00 


23.25 
23.43 
23.60 


.21 
.18 
.15 
23.74      .11 

23.83  +  .07 
23.88  +  .03 


I 
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ADDITIONAL   FIXED   STARS,    1888. 


APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

rOrioDis. 

X  Auriguj. 

Groouibr. 
944. 

K  OriouiH. 

V  Auriga?. 

(J  Doradu8. 

/3  AiirigiB. 

1 
d  Aurigse. 

96^  58 

h      m 

5  12 

57°  53 

h      m 

5  25 

O            / 

4  52 

h      m 

5  26 

99°  43 

li      m 

5  42 

50  53 

k      ni 

5  43 

155  47 

h      m 

5  44 

O            / 

45     4 

h      m 

5  51 

o       . 

52  48 

h      ni 

5  52 

Jan.    0.4 
10.4 
20.4 
30.4 

hWu    9.3 

19.3 
29,3 
Mar.  10.3- 
20.2 

10.61  +  .01 
10.60 -.03 
10.56      .07 
10.46      .11 
10.33      .14 

10.18-  .16 

10.01        .18 

9.81      .90 

9.62-  .18 

B 

26.91  +  .06 
26.97      .00 
26.94  -  .06 
26.85      .11 
26.72      .15 

26.54  -  .18 
26.36      .20 
26.15      .91 
25.93  -  .81 

8 

22  33  -  .30 
21.80      .76 
20.80    1.23 
19.34     1.61 
17.48    9.00 

15.34-9.30 

12.99    9.41 

10.53    9.46 

8.06  -9.46 

8 

27.26  +  .05 
27.29      .00 
27.25  -  .05 
27.18      .09 
27.06      .13 

26.91  -  .16 
26.74      .18 
2<f.55      .19 
26.36-  .18 

a 
44.29  +  .07 

44.33  +  .01 

44.31  -  .05 

44.22      .10 

44.10      .15 

43.92-  .19 
43.71       .99 
43.48      .93 
43.26  -  .91 

8 

37.67-  .15 
37.48      .23 
37.20      .39 
36.83      .40 
36.40      .47 

35.90  -  .59 
35.37      ..\5 
34.79      .58 
34.22  -  .56 

8 

19.60+  .08 
19.65  +  .01 
19.63-  .06 
19..54      .11 
19:41       .16 

19.21  -  .90 
19.00      .93 
18.75      .96 
18.48-  .98 

ft 

5.73  -^  .08 

5.78  +  .09 

5.77-  .04 

5.69      .09 

5.59      .13 

5.43  -  .18 
5.22      .91 ! 

5.00      .99 
4.78  -  .91 

Oct.  25.6 

Nov.   4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.5 
34.4 

12.43+  .24 
12.66      .9-2 
12.87      .19 
13.03      .16 
13.18      .la 

13.28  +  .08 
13.33  +  .03 
13.36-  .01 

29.34  +  .29 
29.62      .27 
29.88      .24 
30.11       .9i) 
30.32      .18 

30.46  +  .13 
30.57      .08 
30.62  +  .02 

31.06 +2.5G 
33.45     2.22 

35.50  1.89 
37.22    1.51 

38.51  1.05 

39.32  +  .56 
39.62  +  .05 
39.42  -  .46 

28.86  +  .26 
29. 1 1       .24 
29.33      .21 
29.54      .18 
29.69      .14 

29.83+  .11 
29.91       .06 
29.95  +  .02 

46.68  +  .34 
47.01       .32 
47.32      .99 
47.58      .25 
47.82      .20 

47.99  +  .15 
48.13      .10 
48.20  +  .05 

36.54  +  .45 
36.96      .40 
37.34       .33 
37.61       .23 
37.80      .14 

37.88  +  .04 
37.87  -  .07 
37.74  -  .18 

22.05  +  .39 
22.42      .35 

22.75  .39 

23.06  .98 
23.31       .93 

23.52+  .17 
23.66      .19 

23.76  +  .08 

8.04  +  .39 
8.36      .31 1 
8.67      .99 
8.93      .96* 
0.18      .9si 

9.37+  .16 ' 
9.50      .11 
9.59+  .06 

Mean 

Solar 
Date. 

T}  Geminor. 

^'  AtirigsB. 

V  Gemiuor. 

X  DracouiH, 
S.  P. 

E  Gemiuor. 

^_ 

^  Aiirig». 

^Geminor. 

C  Meusae. 

• 

67  28 

h      in 

6     8 

7.50  4-  .08 

7.05  +  .03 
7.66  -  .02 
7.61       .07 

7.51  .11 

7.40-  .14 
7.24      .17 

7.06  .19 

6.66  .20 

6.67  .19 

6.49-  .18 

40  39 

h      m 

6   IG 

69  43 

h      m 

6  22 

342°  41 

h      111 

6  22 

8 

60.37  +  .04 
60.47      .17 
60.70      .31 

61.09  .43 
61.57      .53 

62.15+  .64 
6<J.84      .71 
63.r)8      .74 
64.33      .76 

65.10  .76 

65.86  +  .75 

64  46 

h      m 

6  37 

o          * 

46  19 

h      lu 

6  38 

o         # 

55  54 

h     m 

6  45 

170  42 

h      m  , 

6  49  , 

31.57-  .19 

31.27      .41 ! 

30.74      .65 

2<».97       .88 

28.98     l.oe 
1 
27.81  -1.94 

26.51     I..T7 

25.08    1.46 

23.59     1.50 

22.07    !..•« 

20.54  -1.59 

Jan.    0.5 
10.5 
20  4 
30.4 

I'Vb.    9.4 

19.4 
29.3 
Mnr.  10.3 
2().'^ 
30.3 

Apr.    9.2 

8 

17.23+  .13 
17.32+  .05 
17.33-  .03 
17.26      .10 
17.14      .1.1 

16.97-  .20 
16.74      .25 
16.47      .28 
10.19       .29 
15.00      .28 

15.63-  .26 

8 

19.30+  .09 
19.37  +  .04 
19.39-  .01 
K9.36      .05 
19.29      .10 

19.17-  .14 
19.02      .16 
18.85      .18 
18.65      .20 
18.46      .18 

18.29-  .16 

8 

3.00  +  .13 
3.10      .06 
3.13+  .01 
3.12-  .04 
3.05      .09 

2.94  -  .13 
2.80      .16 
2.62      .18 
2.43      .19 
2.23      .20 

2.04  -  .19 

•            •            • 

8 

40.64  +  .16 

40.76  .08 
40.79  +  .01 

40.77  -  .05 
40.69      .11 

40.55  -  .17 
40.35      .91 
40.13      .93 
39.90      .25 
39.64       .96 

39.39  -  .25 

8 

25.03+  .15 
25.15      .09 
25.20  +  .09 
25.20  -  .04 
25.13      .09 

25.02  -  .14 
24.86      .18 
24.67      .90 
24.46      .91 
24.25      .99 

24. 02 -.99 

... 

•      • 
Nov.  14.6 

24.6 
Ore.    4.6 

14.5 
24.5 
34.5 

10.13+  .28 
10.39       .24 
10.61       .20 

10.70+  .16 
10.93       .12 
1  1 .03  +  .08 

r 

20.40  +  .36 
20.75      .33 
21.07      .28 

21.31  +  .21 
21.50      .16 
21.64  +  .12 

21.72+  .29 
21.99      .25 
22.22      .21 

22.42+  .17 
22.57      .13 
22.68  +  .09 

60.61  -  .57 
60.10      .45 
59.71       .33 

59.44  -  .21 
59.30  -  .1)6 
59.33  +  .11 

5.47  +  .29 
5.75      .26 
6.00      .24 

6.23  +  .20 
6.39      .15 
6.53+  .11 

43.50  +  .37 
43.85       .33 
44.16       .28 

44.42  +  .25 
44.64      .19 
44.79  +  .19 

27.65  +  .34 
27.97      .30 
28.24      .96 

28.49  +  .99 
28.69      .18 
28.84  +  .13 

24.72^  .97 
25.58      .75 
20.22      .52 

26.62  +  .97 
26.76      .00 

26.63  -  .96 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SdiBr 
Date. 


Jan.  0.6 
10.6 
20.5 
30.4 

Feb.   9.4 

19.4 
29.4 
liar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 


CGeminor. 


69  16 

h     m 

6  57 


28.51  -f  .14 
28.63     .09 

28.68  -f  .03 

28.69  -  .09 
28.65      .07 


28.56 
28.42 
28.27 
28.09 
27.89 


.19 
.15 
.17 
.19 
.10 


63Anrign. 


50  30 

h     m 

7     3 


57.71  +  .15 
57.64      .10 

57.92  -I-  .05 

67.93  -  .01 
57.87      .07 


57.78 
67.62 
57.42 
57.21 
56.98 


.19 
.18 
.91 
.99 
.93 


27.71  -  .18 
27.53  -  .17 


56.75  -  .99 
56.54  -  .90 


25  Camelop.  7*  Y olantiB.  fi  Can.  Min. 


O  / 

7  23 

h     m 

7    7 


34.97  4-  .64 
35.46  +  .99 
35.56  -  .05 
35.35  .39 
34.77      .79 

33.91  -1.00 
32.77  1.93 
31.44  1.41 
29.97  1.59 
28.41    1.56 

26.82  -1.66 
25.29 -1.S9 


160  19 

h    m 

7  9 


8 

46.06  +  .06 
46.05  -  .08 
45.90  .91 
45.64  .39 
45.25      .49 


44.79 
44.23 
43.60 
42.93 
49.24 


.91 
.60 
.65 
.68 
.70 


4 1.54 -.68 

40.87  -  .65 


26L7noi8. 


Sf  29 

h     m 

7  21 


5.13+  .16 
5.26  .10 
5.33  +  .05 
5.36  .00 
5.33  -  .05 


5.25 
5.15 
5.01 
4.85 
4.67 


.09 
.19 
.15 
.17 
.18 


4.50  -  .17 
4.33  -  .16 


e        / 

42    9 

h     xn 

7  46 


33.93  -f  .96 
34.15  .18 
34.28  .10 
34.35  -f  .03 
34.35  -  .04 


34.27 
34.13 
33.94 
33.72 
33.47 


.11 
.16 
.99 
.94 
J95 


33.21  -  .96 
32.95  -  .95 


Groombr. 
1374. 


e        / 

15  47 

h     m 

7  46 


48.66  +  .54 
49.08  .31 
49.29  -I-  .14 
49.36  -  .01 
49.27      .18 


48.99 
48.59 
48.07 
47.46 
46.77 


.34 
.46 
.56 
.65 
.70 


46.06  -  .71 
45.35  -  .68 


«>  Canori. 


64  18 

h     m 

7  54 


9.68  4-  .10 

9.85     .15 

9.98      .10 

10.04  ■¥  .04 

10.05-  .09 


10.01 
9.92 
9.80 
9.63 
9.46 


.06 
.10 
.14 
.16 

.18 


9.27  -  .19 
9.09  -  .18 


Not.  24.6 
Dee.   4.6 

14.6 
24.5 
34.5 


Mean 
Solar 
Date. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.   9.6 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.2 

May  9.2 


31.104-  .97 
31.36      JM 

31.59 +.90 
31.77  .16 
31. 92 +.13 


60.69  +  .83 
61.00      .99 

61.28+ .95 
61.51  .90 
61.69  +  .14 


43.24  +1.05 
44.78    1.49 

46.09  +1.16 
47.09  .85 
47.78  +  .54 


44.48  +  .46 
44.89      .36 

45.20  +  .95 
45.39  .13 
45.45  +  .09 


7.42  +  .96 
7.67      .95 

7.91  +  *8i 
8.11  .18 
8.26  +  .14 


36.92  +  .48 
37.32      .36 

37.67  +  .33 
37.99  .99 
38.26  +  .95 


53.03  +  .91 
53.88      .81 

64.65  +  .71 
56.29  .58 
65.80  +  .45 


12.15  +  .34 
12.47      .30 

12.74  +  .97 
13.00  .94 
13.22+ .90 


C '  Canori. 


/9CancTi. 


3OM0110- 
cerotis. 


6  Chamii&- 
leontis. 


O  I 

72  1 

h  m 

8  5 


80  28 

h     m 

8  10 


93  32 

h     m 

8  20 


167    7 

h     m 

8  23 


9  Hydro. 

86  16 

h     m 

8  32 

7  Canori. 


o         / 

68    8 

h     m 

8  36 


(7*  Canori. 
(mean,) 


d  Hydrae. 


59    0 

h     m 

8  47 


47.69  +  .17 
47.85  .15 
47.99  .11 
48.06  +  .05 
48.09      .00 


26.87  +  .17 
27.03  .15 
27.15  .10 
27.23  +  .05 
27.26      .00 


8 

4.32  +  .17 
4.48  .14 
4.61  .10 
4.67  +  .05 
4.70      .00 


48.06 
47.98 
47.86 
47.73 
47.56 

47.38 
47.22 
47.06 
46.91 


.05 
.10 
.13 
.15 
.17 

.17 
.16 
.16 
.15 


27.23 
27.16 
27.05 
26.91 
26.76 

26.60 
26.43 
26.26 
26.12 


.05 
.09 
.19 
.15 
.16 

.17 
.17 
.15 
.19 


4.68 
4.61 
4.50 
4.38 
4.22 

4.05 

3.72 
3.66 


.05 
.09 
.19 
.14 
.16 

.17 
.16 
.16 
.15 


66.05  +  .30 
66.27  +  .14 
66.34  -  .03 
66.20  .91 
65.91      .38 


65.44 
64.79 
64.03 
63.18 
62.24 


.56 
.71 
.81 
.90 
.96 


61.26-1.00 
60.24  1.09 
59.21  1.09 
68.20  -1.00 


54.69  +  .18 
64.86  .16 
55.02  .19 
55.10  .07 
55.16+  .09 


55.14 
55.08 
54.99 
54.88 
54.73 

54.57 
54.41 
54.26 
54.11 


.03 
.08 
.11 
.13 
.15 

.16 
.16 
.15 
.13 


48.55  +  .93 
48.76  .18 
48.92  .13 
49.03  .06 
49.08  +  .03 


8 

24.88+  J» 
25.11  .91 
25.30  .15 
25.42  .10 
25.49  +  .04 


49.08 
49.04 
48.94 
48.82 
48.67 

48.51 
48.34 
48.17 
48.02 


.09 
.07 
.11 
.14 
.16 

.17 
.17 
.16 
.14 


25.51 
25.46 
25.37 
25.25 
25.09 

24.91 
24.73 
24.56 

24.40 


.01 
.or 

.11 

.14 
.17 

.18 
.18 
.17 
.15 


O  I 

87  13 

h     m 

9    8 


8 

32.54  +  .94 
32.76  .90 
32.93  .15 
33.06  .10 
33.13 +.05 


33.16 
33.14 
33.07 
32.98 
32.86 

32.72 
32.68 
32.43 
32.28 


.00 
.04 
.08 
.11 
.13 

.14 
.15 
.15 
.14 


24 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Ill 

/3  Argus. 

a  Lyncis. 

10  Leonis 
Minoris. 

0  Leonis. 

I 

C  ChamiB-    19  Leouis 
leontis.        Minoris. 

1 
n  Leonis. 

1 

XUrsffi 
Majoris. 

159  15 

h     m 

9  11 

O           / 

55     8 

h     m 

9  14 

O            / 

53     4 

h     m 

9  27 

79°  36       170  26 

h     m               h     lu 

9  35          9  37 

48  25 

h     m 

9  50 

S\  25 

b     m 

9  54 

46  32' 

b     m  ; 

10  10 

Jan.    0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May   9.3 
19.2 

8 

61.76+  .38 
62.09      .96 
62.29      .15 
62.39  +  .04 
62.37  -  .08 

62.22  -  .90 
61.96      .30 
61.63      .38 
61.21      .45 
60.73      .59 

60.18-  .55 
59.62     .57 
59.04      .58 
58.45     .58 
57.87  -  .68 

8 

13.94+  .97 
14.20      .94 
14.43      .90 
14.59      .14 
14.70      .07 

14.73+  .01 
14.73-  .04 
14.65      .08 
14.55      .19 
14.40      .15 

14.24  -  .17 
14.05      .19 
13.86      .18 
13.69     .17 
13.53 -.15 

8 

21.75+  .30 
22.03      .96 
22.28      .93 
22.46      .15 
22.58     .09 

22.64  +  .03 
22.64  -  .09 
22.60      .08 
22.48     .19 
22.35     .15 

22.19-  .17 
22.00      .19 
21.81      .18 
21.64      .17 
2 1.47 -.16 

8 

10.49+  .95 
10.73      .99 
10.94      .18 
11.09      .13 
11.21       .06 

11. 25 +.03 
11. 27 -.01 
1 1 .23      .06 
11.15      .08 
11.05      .11 

10.92 -.13 
10.79      .14 
10.64      .15 
10.50      .14 
10.37 -.13 

8 

17.82+  .83 
18.54      .61 
19.04       .38 
19.29  +  .13 
19.31  -  .10 

19.09  -  .39 
18.67      .53 
18.03      .79 
17.22      .89 
16.26    1.03 

15.16-1.15 
13.97     1.93 
12.71     1.98 
11.42    1.31 
10.09-1.34 

49.36  +  .36 
49.69      .30 
49.97      .95 
50.19      .18 

50.34  .19 

50.43  +  .06 
50.46      .00 

50.44  -  .05 

50.35  .11 
50.22      .14 

50.07  -  .17 
49.88      .19 
49.68      .90 
49.49      .19 
49.30  -  .18 

8 

17.73 +.96 
17.98      .94 
18.21       .90 
18.39     .15 
18.51      .10 

18.57+  .05 
18.61  +  .01 
18.59  -  .04 
18.53      .07 
18.44      .10 

18.33  -  .19 
18.20      .13 
18.07      .14 
17.93      .13 
17.80 -.19 

20.23  +  .38 
20.59     .34 
20.91      .98  i 
21.14      .91 
21.34      .15 

21.45+  .06 
21.50+  .09 
21. 50 -.03 
21.44      .00 
21.33      .13 

21.17 -.16 
20.99      .19 
20.79     .90 
20.59      .19 
20.40 -.19 

Mean 
Holar 
Date. 

fi  Hydna. 

/?  Leonis 
Minoris. 

a  Antlin. 

/^Octantis, 
S.P. 

41  Leonis 
Minoris. 

• 

d*  ChaniiB- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

106  16 

h     m 

10  20 

O           / 

52  43 

h      m 

10  21 

120  30 

h     m 

10  22 

188     2 

h     m 

10  34 

O           / 

66  14 

li     in 

10  87 

169  57 

h     m 

10  44 

O           1 

55  11 

h     m 

10  47 

o         * 

11  38 

h     m 

10  50 

Jan.  20.7 
30.6 

Feb.   9.6 
19.5 
29.5 

Mar.  10.5 
20.4 
30.4 

Apr.   9.4 
19,4 

29.3 
May   9.3 

19.3 

29.3 

Jane  8.2 

8 

41.23+  .18 
41.40      .15 
41.54      .11 
41.63      .06 
41.65+  .01 

41.65 -.03 

41.60  .06 
41.50      .10 
41.39      .11 
41.27      .19 

41. 15 -.13 
41.01      .14 
40.87      .13 
40.74      .13 

40.61  -  .19 

8 

24.76  +  .98 
25.01      .91 
25.19      .15 
25.31      .10 
25.38  +  .04 

25.38  -  .01 
25.35      .06 
25.25      .11 
25.13      .14 
24.98      .16 

24.82  -  .17 
24.65      .18 
24.46      .17 
24.31      .15 
24. 16 -.13 

8 

2.55  +  .91 
2.74      .16 
2.88      .19 
2.97      .07 
3.01  +  .01 

2.99  -  .04 
2.94      .08 
2.84      .11 
2.72     .13 
2.59      .15 

2.43  -  .16 
2.27      .16 
2.1 1      .17 
1.94      .15 
l.feO-  .13 

22.24      .68 
21.70      .41 
21. 42 -.16 
21.38+  .06 
21.58      .31 

21.99+  .54 
22.66      .76 
23.54      .98 
24.63    1.17 
25.88    1.33 

27.28+1.46 
28.79    1.67 
30.41     1.06 
32.10    1.60 
33.79+1.66 

19.87  +  .96 
20.10      M 
20.27      .15 
20.41      .11 

20.48  +  .05 

20.51      .00 

20.49  -  .04 
20.43      .07 
20.34      .08 
20.24      .11 

20.11 -.13 
19.97      .14 
19.8:)      .14 
19.70     .18 
19.58 -.11 

8 

51. 34 +.76 
51.99      .54 
52.43      .33 
52.65  +  .19 
52.68  -  .06 

52.49  -  .99 
52.11      .47. 
51.55      .65 
50.83      .79 
49.98      .91 

49.02  -1.01 
47.96    1.06 
46.86    1.13 
45.70    1.16 
44.51  -1.18 

8 

3.12+  .98 
3.38     .93 

3.69  .18 
3.73      .19 
3.84  +  .06 

3.86  +  .01 
3.86  -  .04 
3.79      .08 

3.70  .11 
3.58      .13 

3.44  -  .15 
3.29     .16 
3.13     .16 
2.97     .15 
2.83  -  .13 

* 

60.29  +  .93 

61.14       .77 

61.83     .58 

62.30  .36 

62.56  +  .16 1 

62.62  -  .05 
62.46      .96 
62.10     .45 

61.57  J9 
60.92     .» 

60.14 -.89 
59.29      .66 
58.39      .90 
57.48      .69 
56.60  -  .86 

1 
1 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
Date. 


Feb.  9.6 
19.6 
29.5 

Mar.  10.5 
20.5 

30.5 
Apr.  9.4 
19.4 
29.4 
Maj    9.3 

19,3 
29.3 
Jane  8.3 
18.2 


^Ootantis.  p^Leonis. 


o 

1 

173  59 

h 

m 

11 

0 

Meao 

Solar 
Date. 


Feb.  9.6 
19.6 
29.6 

Mar.  10.5 
20.5 

30.5 
Apr.  9.5 
19.4 
29.4 
May    9.4 

19.4 
29.3 
Jane  8.3 
18.3 


19.97+  .65 
20.45  -I-  .31 
20.59  -  .09 

20.41  .35 
19.89      .66 

19.10-  .94 
18.01  1.91 
16.69  1.44 
15.14     1.64 

13.42  1.79 

1 1 .57  -1.90 

9.63  1.96 
7.62    S.00 

5.64  -1.96 


87  26 
b     m 
11       1 


2.17+  .14 
2.30  .11 
2.40      .07 

2.44  +  .09 

2.45  -  .01 


2.41 
2,37 
2.28 
2.18 
2.08 

1.96 
1.85 
1.73 
1.63 


.04 
.06 
.09 
.10 
.11 

.19 
.11 
.10 
.09 


V>UTB.Maj. 


o      $ 
44  54 

h     m 

11     3 


22.68  +  .91 
22.87  .16 
23.01  .10 
23.07  +  .03 
23.07  -  .09 


2Caii.yeD. 


0 

« 

48  43 

b 

m 

12 

10 

31.29+  sn 
31.54  .S3 
31.75  .17 
31.89  .11 
31.97      .06 

32.01  +  .08 
32.01  -  .03 
31.95  .07 
31.87  .10 
31.75     .13 


31.61 
31.46 
31.29 
31.12 


.15 
.16 
.17 
.16 


6UrB.Miii. 


o         « 

1  41 

h     m 

12  14 


23.02 
22.92 
22.80 
22.63 
22.45 

22.26 
22.05 
21.86 
21.65 


.07 
.11 
.14 
.17 
.18 

.90 

in 

.16 

.17 


vUT8.Mig. 


56  18 

h     m 

11  12 


26.52  +  .90 
26.70  .16 
26.83  .10 
26.89  +  .04 
26.91      .00 

26.88  -  .05 
26.81  .06 
26.72  .10 
26.60'  .13 
26.46      .15 


26.31 
26.17 
26.01 
25.87 


.14 
.15 
.16 
.14 


d«  Corvl. 


38.08  44.60 
43.22  4.64 
47.16  8.99 
49.80  1.94 
51.03  +  Jn 

50.85  -  .86 
49.31  S.17 
46.51  3.37 
42.57  4.43 
37.65    5.33 

31.92 -€.01 
25.63    6.53 

18.86  6.81 
12.02-7.01 


105  53 

b     m 

12  24 


8 

4.89+  JU 
5.10  .19 
5.27  .15 
5.40  .11 
5.50      .07 

5.54  +  .04 
5.57  +  .01 
5.56  -  .09 
5.53  .04 
5.48      .07 


5.40 
5.30 
6.20 
5.10 


.00 
.10 
.10 
.09 


^  HydT». 


121  14 

b     m 

11  27 


30.71  +  .17 
30.87  .14 
31.00  .10 
31.06+  .04 
31.08      .00 

31.07-  .03 

31.02  .07 

30.03  .09 
30.83  .11 
30.71      .13 


30.57 
30.43 
30.27 
30.13 


.14 
.15 
.15 
.14 


;tUr8.  Mi^.  irVirginis.    eCorvi. 


4f  36 

h     m 

11  40 


8.82  +  .96 
9.07  .99 
9.25  .15 
9.37  .06 
9.41  +  .09 


9.41 
9.34 
9.24 
9.09 
8.92 

8.73 
8.53 
8.31 
8.11 


.04 
.09 
.19 
.16 
.18 

.90 
.91 
.91 
.19 


82  46 

b     m 

11  55 


8.54  +  .93 

8.74      .17 

8.88  .19 
8.99  .06 
9.04      .04 

9.08+  .01 
9.07  -  .08 
9.04  .05 
8.97      .07 

8.89  .06 


8.80 
8.71 
8.59 
8.49 


.00 
.10 
.11 
.10 


112    0 

b      m 

12    4 


22.65  +  .99 
22.85  .17 
23.00  .13 
23.11  .09 
23.17      .06 

23.19+  .09 
23.21  .00 
23. 18 -.04 
23.13  .07 
23.04      .10 


22.94 

22.84 
22.72 
92.61 


.11 
.11 
.19 
.11 


fi  Can.yeD. 


48    2 

b     m 

12  28 


25.83  +  .99 
26.10  .95 
26.33  .90 
26.49  .14 
26.60      .08 

26.66  +  .03 

26.67  -  .01 
26.64  .06 
26.56  .10 
26  45      .19 


26.32 
26.17 
26.00 
25.82 


.14 
.16 
.17 
.18 


/VirgmiBy 
{mean,) 


31  Cor.Bor. 


90  50 

h     m 

12  35 


59.56  +  .96 
59.79  .90 
59.96  .15 
60.09  .11 
60.19      .08 

60.26  +  .05 
60.29  +  .09 
00.29  -  .01 

60.27  .03 
60.23      .05 


60.16 
60.08 
60.00 
59.89 


.07 
.08 
.10 
.10 


o        / 

61  51 

b     m 

12  46 


14.97  +  .96 
15.22  .93 
15.44  .19 
15.60      .14 

15.73  .10 

15.80+  .05 
15.84+  .09 
1 5.84 -.01 
15.81      .05 

15.74  .07 


15.67 
15.56 
15.45 
15.33 


.09 
.10 
.11 
.11 


yCABsiop., 
S.  P. 


o 

/ 

330 

7 

h 

m 

12  49 

65.77 
55.49 
55.27 
55.12 
55.04 


.31 
J» 
.19 
.11 
.04 


55.03  +  .04 
55.12  .13 
55.29  .91 
55.53  .90 
55.86      .36 

56.25  +  .41 
56.68  .45 
57.15      .50 

57.68  +  .66 


43Cephei, 
8.  P. 


355  39 

h     m 

12  53 


8 

28.19-8.40 
25.90  9.11 
23.99    1.66 

22.54  1.90 
21.58      .69 

21.15-  .00 
21. 40 +.40 
22.12  .99 
23.38  1.46 
25.07    1.89 

27.15+9.94 

29.55  9.58 
32.18  9.71 
34.97  +8.64 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Feb.  29.6 
Mar.  10.6 
20.6 
30.5 
Apr.   9.5 

19.5 
29.5 
May  9.4 
19.4 
29.4 

JuDe  8.4 
18.3 
28.3 

Jnly  8.3 


Solar 
Date. 


Mar.  20.6 
30.6 

Apr.  9.5 
19.5 
29.6 

May  9.5 
19.4 
29.4 

June  6.4 
18.3 

28.3 
July   8.3 
18.3 
98.2 


6  Miiscae. 


c 

1 

160  57 

h 

ID 

12 

54 

38.71  +  .41 
39.07  .31 
39.33  .91 
39.50  .13 
39.56  +  .09 


39.54 
39.42 
39.22 
38.93 
38.59 

38.17 
37.70 
37.18 
36.68 


.07 
.16 
.94 
.39 
.38 

.45 
.60 
.51 
.48 


dBootis. 


64  23 

h     m 

14     5 


18.41-1-  .18 

18.67  .13 

18.68  .10 
18.77  .07 
18.82+  .04 


18.85 
18.83 
18.78 
18.70 
18.62 

18.52 
18.39 
18.26 
18.11 


.00 
.04 
.06 
.08 
.09 

.11 
.13 
.14 
.15 


c  Virgiuis. 


20Can.Ven. 


o 

/ 

78  26 

h 

m 

12 

56 

8 

36.85  +  .16 
37.00  .14 
37.14  .11 
37.22      .07 

37.27  .04 

37,30  +  .01 

37.28  -  .03 
37.26  .05 
37.19  .07 
37.12      .08 


37.03 
36.94 
36.82 
36.71 


.09 
.10 
.11 
.10 


/cViiginiB. 


99  45 

h     m 

14    6 


8 

56.26  +  .18 
56.42  .14 
56.55  .11 
56.64  .06 
56.71       .05 

56.74  +  .03 
56.77  +  .01 
56.76  -  .09 
50.73  .04 
56.67      .07 


56.59 
56.49 
56.38 
66.25 


.00 
.11 
.19 
.13 


o 

/ 

48 

50 

h 

m 

13 

12 

31.97  +  .94 
.32.19  .90 
32.36      .14 

32.47  .09 

32.54  .05 

32.56  +  .01 

32.55  -  .04 

32.48  .08 
32.38  .11 
32.27      .13 


32.13 
31.97 
31.79 
31.61 


.15 
.17 
.18 
.17 


6  OotantiB. 


173    9 

h    -  m 

14     9 


14.22+1.14 
15.24  .90 
16.02  .63 
16.51  .36 
16.74  +  .09 

16.69-  .19 
16.37  .45 
15.80  .71 
14.95  .96 
13.89    1.17 

12.62-1.35 

11.20    1.49 

9.64     1.63 

7.96-1.76 


K  Ootantis. 


o 

0 

175 

13 

h 

m 

13  23 

12.64  +1.75 
14.24  1.43 
15.49  1.05 
16.34  .66 
16.82+  .99 

16.92-  .10 
16.61  .49 
15.94  .87 
14.88  1.90 
13.54     1.50 

11.87-1.80 
9.94  9.04 
7.80  S.93 
5.48  HI.40 


4Un.Min. 


O  I 

11  56 

h     zn 

14     9 


21.54+  .09 
22.06  .49 
22.:^  .99 
22.51  +  .04 
22.47  -  .14 


22.23 

21.84 
21.30 
20.63 
19.85 

19.00 
18.07 
17.11 
16.13 


.39 
.47 
.61 
.73 
.69 

.89 
.05 
.97 
.08 


B.A.C.4536. 


o 

1 

52 

15 

h 

m 

13  29 

a 

48.:J8  + 

48.62 

48.79 

48.92 

49.00 


.98 
.90 
.15 
.11 
.07 


49.05  +  .09 

49.06  -  .01 
49.03  .05 
48.96  .09 
48.86      .11 


48.74 
48.61 
48.46 
48.28 


.13 
.14 
.16 
.18 


ABootis. 


O  / 

48  24 

h     m 

14  12 


8.66  +  .SI 
8.85  .17 
9.00  .19 
9.10  .07 
9.14  +  .09 


9.14 
9.09 
9.01 

8.89 
8.74 

8.55 
8.35 
8.13 
7.90 


.09 
.07 
.10 
.14 
.17 

.10 
.91 
M 
SO 


7w  Virgin  is. 


o 

/ 

98 

8 

h 

ni 

13 

35 

44.71  +  .91 
44.90  .17 
45.05  .14 
45.18  .19 
45.29      .08 

45.34  +  .04 

45.38  +  .09 

46.39  .00 
45.38  -  .09 
46.34      .05 


45.28 
45.21 
46.12 
45.01 


.07 
.08 
.10 
.19 


;iyirgiiiiB. 

102  51 

h  m 

14  13 

3.96  +  .17 
4.12  .15 
4.26  .13 
4.38  .10 
4.45      .06 

4.50  +  .03 

4.51  .00 
4.51  -  .09 
4.47  .05 
4.41       .07 


4.33 
4.23 
4.11 


.09 
.11 
.19 
.11 


tf  Apodis.      TT  Hydras. 


0 

t 

166 

15 

b 

10 

13 

54 

30.72  +  .78 
31.44  .66 
32.04  .54 
32.51  .41 
32.86      .96 

33.07  +  .14 
33.15+  .01 
33.09  -  .19 
32.92  .94 
32.61      ,36 


32.20 
31.66 
31.06 
30.35 


.48 
M 
M 
.74 


aApodls. 


168  34 

h     m 

14  34 


8 

6.21  +  .88 
6.96  .68 
6.67  .53 
7.03  .37 
7.32      .91 

7.45  +  .05 
7.43  -  .11 
7.23  .98 
6.88  .43 
6.37      .57 


116     9 


14 


m 

0 


0.36  +  .99 
0.58      .91 
0.79      .18; 
0.94      .14 
1.08      .19 

1.18+  .08 
1.25      .05 
1.28 +.08 
1.29     .00, 
1.28  >. 03 


1.24 
1.15 
1.06 
0.94 


.06 
.09 
.11 
.IS 


u  Hydri, 
a  P. 


190  24 

h     m 

14  33 


6.76 
4.99 
4.14 
3.21 


.81 
.80 
.06 


56.66  —  .78 
55.85      .64. 
55.29      .471 
54.92      .97 
54.76  -  .07 

54.78  +  .13 

66.0 1  .38 
55.42  .51 

56.02  .69 

66.79  .81 

57.69  +  .97 
68.72  1.00 
69.87  1.17 
61.06+1.99 
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APPASENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Mar.  30.6 
Apr.  9.6 
19.5 
29.5 
May    9.5 

19.5 
29.4 
Juue  8.4 
1B.4 
28.4 

July  8.3 
18.3 
28.3 

Aug.  7.2 
17.2 

27.2 


MeAO 
Solar 
Date. 


Apr.  9.6 
19.6 
29.6 

May  9.6 
19.5 

29.5 
Jane  8.5 
18.4 
28.4 
July   8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

89pt  6.2 
16.2 
26.2 

Ooi.    6.1 


33  BootiB. 


45     7 

h     m 

14  34 


41.38+  .19 
41.55  .14 
41.67  .09 
41.74  .05 
41.78  4-  .01 


41.77 
41.70 
41.61 
41.49 
4 1 .33 

41.14 
40.93 
40.71 
40.47 
40.23 


.04 
.08 
.11 
.14 
.17 

.90 
.91 
.93 
.94 
.93 


40.00  -  .99 


f  Heroalis. 


O  / 

44  46 

h     m 

16    5 


8 

15.47+  .95 
1.5.70  .90 
15.88  .16 
16.03  .13 
16.14      .06 

16.18  4-  .03 
16.10-  .09 
16.14  .07 
16.05  .11 
15.92      .15 


15.74 
15.53 
15.30 
15.05 
14.77 

14.50 
14.23 
13.97 
13.75 


-  .19 
.99 
.94 

.97 
.96 

-.97 
.96 
.94 

-  J» 


47  Cephei, 
S.  P. 


348  58 

h     m 

14  51 


8.71  -  .54 
8.23  .33 
8.06  -  .n 
8.05  +  .10 
8.26      .33 


y  Scorpii. 


114  50 

h     m 

14  57 


s 
32.13+  .99 

32.33  .16 

32.48  .14 

32.62  .11 

32.72  .09 


8.71  +  .54   32.78+  .05 


9.33  .71 

10.13  .86 

II. OS  1.01 

12.15  1.13 

13.31  +1.90 
14.54     1.35 


15.80 
17.08 
18.33 


1.97 
1.97 
1.93 


19.55+1.19 


a  Cor.  Bor. 
(mean.) 


O  / 

55  51 

h     m 

Ji6  10 

8 

30.02  +  .94 
30.24  .90 
30.42  .15 
30.55  .19 
30.67      .09 

30.73  +  .04 
30.76  +  .01 
30.75  -  .03 
30.70  .07 
30.61       .10 


30.49 
30.33 
:30.14 
29.94 
29.72 

29.49 
29.27 
29.05 
28.81 


.14 
.17 
.19 
.91 
.99 

.99 
.99 
.93 
.93 


22.S2  +  .09 
32.82  -  .01 
3279  .04 
32.75      .07 


32.65 
32.54 
32.4 1 
32.25 
32.09 


.10 
.19 
.14 
.16 
.17 


31.91  -  .18 


7  Apodis. 


168  39 

h     m 

16  16 


23.42  41.00 
24.36  .88 
25.17  .73 
25.81  .56 
26.32      .41 

26.63  +  .93 
26.78  +  .05 
26.72  -  .13 
26.52  .30 
26.11       .49 


25.54 
24.83 
24.01 
23.07 
22.10 


.64 
.77 
.88 

.96 
.99 


21.09-1.00 
20.11  .95 
19.19  .87 
18.37-  .76 


6  Bootis. 


p  Octantis. 


O  / 

56  16 

h     m 

15  10 


8 

60.27  +  .99 
60.47  .17 
60.62  .13 
60.73  .10 
60.82      .06 


o 

/ 

174 

5 

h 

m 

15 

17 

46.22+1.68 
47.76  1.40 
49.02  1.10 
49.96  .79 
50.51)      .47 


60.86+  .09   50.91  +  .14 
60.87  -  .01    50.87  -  .91 


60.85 
60.77 
60.68 

60.56 
60.41 
60.24 
60.05 
59.85 


.05 
.06 
.11 

.13 
.16 
.18 
.19 
.90 


59.65  -  .90 


50.44  +  .63 
51.01      .51 

51.45  .37 
51.74  .91 
51.87+  .06 


51.86 
51.69 
51.37 
50.91 
50.33 

49.64 
48.86 
48.01 
47.10 
46.16 

45.21 
44.27 
43.41 
42.60 


.09 
.95 
.39 
.59 
.64 

.74 
.89 
.88 
.93 
.95 

.94 
.90 
.84 
.78 


50.50  .53 

49.81  .84 

48.82  1.16 

47.52  -1.41 
46.01  1.64 
44.25  1.89 
42.38  1.90 
40.45    1.94 

38.51  -1.99 


7  Ur8.Miu. 

^Ophiuohi. 

13  59 

h  m 

16  20 

105  35 

h  m 

17  3 

58.01  +  .97 
5a27  .95 
58.51  .99 
58.72  .19 
58.90      .16 

59.05  +  .13 
59.17  .11 
59.27  .07 
59.31  +  .09 
59.31  -  .01 


59.30 
59.22 
59.13 
59.00 

58.67 
58.49 
58.32 
58.17 


.04 
.08 
.11 
.14 
.16 

.18 
.17 
.16 
.14 


d  Cor.  Bor. 


O     / 

60  30 

h  m 

15  23 

yCamelop.) 
S.  P. 


o    / 

340  59 

h  m 

15  38 

13.61  +  .93 
13.82  .18 
13.98  .15 
14.12  .19 
14.22      .07 

14.27  +  .04 
14.30+  .01 
14.29-  .03 
14.25  .06 
14.16      .09 


14.06 
13.93 

la.-rr 

13..59 
13.40 


.19 

.15 
.17 
.18 
.19 


13.21  -  .19 


TT  Heroalis. 


53     4 

h     m 

17  11 


9.60  +  .30 

9.88  .96 

10.12  .99 

10.33  .18 

10.49  .15 

10.63  +  .19 

10.72  .08 
10.79  +  .08 
10.77-  .03 

10.73  .07 


10.64 
10.51 
10.33 
10.14 
9.91 

9.67 
9.43 
9.17 
8.94 


.11 
.15 
.18 
.91 
.93 

.94 
.95 
.94 
.99 


8 

30.13-  .49 
29.78  .98 
29.56  .16 
29.46  -  .03 
29.49  +  .10 

29.65  +  .93 
29.94  .35 
30.34  .46 
30.86  .55 
31.44      .63 

32.12+  .71 
32.86      .76 


33.63 
34.42 
35.21 


.79 
.79 
.79 


36.00  +  .79 


^Ophinchi. 

114  53 

b  m 

17  15 

8.60  +  .31 

8.89  .97 
9.14  .94 
9.37  .99 
9.58      .19 

9.75  +  .16 

9.90  .13 
10.01  .08 
10.06  .04 
10.09  +  .01 


10.08 

10.01 

9.91 

9.78 

9.62 

9.43 
9.24 
9.05 
8.89 


.04 
.08 
.11 
.14 
.17 

.19 
.19 
.17 
.15 


6^  Apodis. 


u 

t 

168  25 

h 

m 

16 

3 

42.73+1.08 
43.74  .94 
44.61  .80 
45.35  .66 
45.93      .51 

46.37  +  .34 
46.61  +  .16 
46.68  -  .01 
46.59  .19 
46.30      .87 


45.85 
45.28 
44.55 
43.71 
42.79 


.61 
.66 
.79 
.88 
.94 


41.83 -.96 


0.87  +  .55 
1.38  .48 
1 .83  .43 
2.25  .38 
2.60      .39 

2.90  +  .96 
3.13  .19 
3.29      .11 

3.36  +  .04 

3.37  -  .03 


3.30 
3.15 
2.94 
2.66 
2.33 

1.97 
1.59 
1.22 
0.88 


.11 
.18 
.95 
.31 
.35 

.37 
.37 
.35 
.33 
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APPABENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


May  19.6 
29.6 

June  8.5 
18.5 
28.5 

July  8.4 
18.4 
26.4 

Aug.  7.4 
17.3 

27.3 
Sept..  6.3 
16.2 
26.2 
Oct.    6.2 

16.2 


Mean 
Solar 
Date. 


May  29.6 
June  8.6 
18.6 
28.5 

July   8.5 

18.5 
23.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
1^.3 
26.3 

Oct.  6.3 
16.2 

26.2 
Nov.   5.2 


Groombr. 
944,S.P. 


355    8 

h     m 

17  25 


I  Hercnlifi. 


6  Herculis. 


I  LyrsQ. 

o 

54 

h 

19 

5 

m 

3 

8 

20.01  +  .35 
20.23  .19 
20.39      .14 

20.51  .10 
20.58      .05 

20.61  +  .01 
20.60  -  .04 

20.52  .09 
20.4 1  .14 
20.25      .18 


20.05 
19.84 
19.59 
19.35 
19.10 

18.86 
18.66 


-  .31 
.93 
.95 
.95 
.94 

*  .99 
-.18 


58.22  -  .48 
57.97  -  .03 
58.18+  .44 
58.85  .80 
59.96    1.39 

61.48+1.70 
63.36    9.04 

65.55  3.34 
68.04  9.60 
70.74    3.78 

73.59  +3.01 

76.56  3.00 
79.50  9.09 
82.61  9.97 
85.58    9.90 

88.43  +3.78 


0          J 

43  56 

li     m 

17  36 

20.18  + 

.18 

20.34 

.14 

20.46 

.09 

20.51  + 

.04 

20.53  - 

.01 

o         / 

52  44 

h     m 

17  52 

0  Heroalis.!  A  Sagittarii. 


X  Draoonis. 


o 

/ 

61 

15 

h 

m 

18 

3 

26.36  +  .31 
26.54  .15 
26.66  .11 
26.76  .07 
26.80  +  .09 


20.49 
20.39 
20.25 
20.05 
19.82 

19.56 
19.27 
18.97 
18.66 
18.38 


.07 
.19 
.17 
.99 
.95 

.37 
.39 
.30 
.30 
.38 


18.11-  .37 


25  Camelop. 
S.  P. 


362  37 

h      m 

19    7 


20.82  -  .67 
20.30  .37 
20.08  -  .07 
20.16+  .89 
20.51       .49 

21.14+  .77 
22.05  1.03 
23.19  1.35 
24.54  1.45 
26.08    1.64 

27.81  +1.80 
29.67  1.91 
31.62  1.90 
33.64    3.04 

35.70  3.03 

37.71  +3.00 
39.71  +1.98 


26.80 
26.74 
26.66 
26.51 
26.:}3 

26.13 
25.89 
25.64 
25.39 
25.13 


.03 
.07 
.11 
.16 
.19 

.99 
.94 
.36 
.36 
.35 


24.89  -  .33'  10.54  -  M 


BLjrm. 


O  / 

52    4 

h     m 

19  12 


8 

32.46  +  .35 
32.69  .80 
32.87  .15 
33.00  .11 
33.09      .06 

33.11  +  .01 
33.11  -  .04 
33.03  .09 
32.92  .13 
32.76      .18 


32.56 
32.34 
32.10 
31.84 
31.59 

31.34 
31.12 


.31 
.33 
.35 
.85 
.36 

.33 
.30 


12.01  +  .19 
12.18  .15 
12.31  .11 
12.41  .07 
12.45+  .03 


12.45 
12.39 
12.31 
12.16 
11.98 

11.78 
11.54 
11.29 
11U)4 
10.78 


.03 
.07 

.11 

.16 
.19 

.93 
.94 


pCjgai. 


O  I 

62  17 

h     m 

19  26 


13.78+  .38 
14.00  .31 
14.21  .18 
14.35  .18 
14.46      .09 

14.53+  .04 
14.55-  .01 
14.52  .06 
14.44  .10 
14.32      .14 


14.17 
13.98 
13.77 
13.55 
13.34 


.17 
M 
.31 
.83 
.31 


13.13 -.30 
12.93  -  .19 


1 15  29 

h     m 

18  21 


8 

5.02  +  .35 
5.25  .33 
5.45  .10 
5.63  .15 
5.76      .11 

5.86  +  .06 
5.89  +  .01 
5.88  -  .03 
5.82  .07 
5.74      .10 


5.61 
5.44 
5.26 
5.07 
4.88 


.16 

.17 
.18 
.19 
.18 


4.70  -  .17 


0  SagittA. 


72  47 

h     m 

19  36 


2.48  +  .94 
2.71  .88 
2.92  .10 
3.08  .15 
3.21      .10 

3.28  +  .06 
3.33  +  .03 
3.33  -  .03 
3.27  .07 
3.18      .10 


3.07 
2.91 
2.73 
2.54 
9.35 

2.16 
2.01 


.13 

.17 
.19 
.19 
.10 

.17 
.13 


o        / 

17  19 

h.    m 

18  23 


8.28  +  .48 
8.64  .30 
8.88  .18 
9.00  +  .06 
8.99  -  .08 


8.84 
8.58 
8.21 
7.73 
7.16 

6.49 
5.78 
5.01 
4.21 
3.42 


.81 
.33 
.43 
.53 


.74 
.79 
.79 
.79 


9.63  -  .78 


dCygni. 


o        / 

45.    9 

h     m 

19  41 


30.22  +  .88 
:)0.48  .84 
30.70  .19 
30.86  .14 
30.38      .09 

31.04  +  .03 
31.04-  .03 
30.98  .06 
30.88  .13 
30.72      .18 


30.52 
30.28 
30.03 
29.76 
29.46 

29.16 

28.89 


-  .89 
.34 
.87 
.38 
.38 

-  .38 

-  .86 


C  Pavonis. 


O           1 

161  31 

h     m 

18  29 

8 

60.43  +  .65 
61.03  .55 
61.54  .45 
61.93  .34 
62.22      .83 

62.38+  .10 
62.42  -  .08 
62.34  .14 
62.13  .87 
61.81      .38 


yLym. 


o         t 

57  28 

h     m 

18  54 

61.38 
60.88 
60.30 
59.71 
69.10 


.47 
.54 
.58 
.60 
.61 


58.50 -.60 


Groombr. 
1374,S.P. 


344  13 
19  46 


8 

43.18-  .38 
42.87  .84 
42.69  -  .19 
42.63  +  .01 
42.72      .14 

42.92  +  .87 
43.26  .40 
43.72  .48 
44.26  .58 
44.92      .71 

45.68  +  .79 
46.50  .86 
47.40  .98 
48.35  .96 
49.39     .97 

50.30  +  .90 
51.30+1.00 


46.66  +  .96 
46.90  J9 
47.10  .18 
47.26  .14 
47..38     .00 

47.44  +  .05 
47.48  +  .01 
47.46  -  .05 
47.38  .10 
47.97      .14 


47.11 
46.99 
46.70 
46.48 
46.94 


46.01  -  .83 


e  Payonis. 


163  12 

h     m 

19  47 


40.70  +  .79 
41.43  .66 
42.07  JS8 
42.60  .49 
43.01      .35 

43.99  +  .91 
43.43  +  .07 
43.43  -  .03 
43.97  .81 
43.00      .33 


-   17 
.80 


42.61 
42.10 
41.69 

40.89 
40.93 

39.57 
38.94 


-  .45 
.55 
.61 
.65 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  SagittSD. 

cSagittarii. 

^Aquilie. 

31  Cygni. 

a  DelphJui. 

/?  Pavonis. 

V>  Capricor. 

«  Cygni. 

Mean 
Solar 
Date. 

70°  49 

O            / 

118     1 

O            / 

91     9 

43  36 

74°  29 

156°  36 

115°  40 

56  27 

h      ui 

19  53 

.li      m 

19  55 

h      m 

20     5 

h      m 

20  10 

h     m 

20  34 

h      m 

20  34 

b      ra 

20  39 

b      m 

20  41 

8 

8 

8 

8 

8 

8 

8 

8 

June  18.6 

48.37  +  .90 

48.05  +  .96 

33.21  +  .90 

8.48  +  .82 

27.78  +  .99 

54.54  +  .54 

29.37  +  .95 

42.58  +  .94 

28.6 

48.55      .16 

48.28      .90 

33.40      .17 

8.68      .18 

27.99      .90 

55.04      .46 

29.61      .93 

42.81      .91 

July   8.6 

48.69      .11 

48.45      .16 

33.56      .14 

8.84      .13 

28.18      .16 

55.45      .37 

29.84      .91 

43.01       .16 

18.5 

48.79      .07 

48.60      .19 

33.69      .10 

8.94      .06 

28.31      .11 

55.78      .98 

30.03      .16 

43.14      .11  j 

28.5 

48.84  +  .03 

48.69      .07 

33.77      .05 

8.98  +  .01 

28.4 1      .07 

56.01      .17 

30.15      .10 

43.24      .06 

Aug.   7.5 

48.85  -  .01 

48.73  +  .01 

33.80  +  .01 

8.96  -  .04 

28.45  +  .03 

56.13+  .06 

30.22  +  .05 

43.27  +  .01 

17.4 

48.82      .06 

48.71  -  .04 

33.79  -  .03 

8.87      .11 

28.47  -  .01 

56. 14 -.04 

30.26  +  .01 

43.26  -  .03 

27.4 

48.73      .10 

48.65      .08 

33.75      .06 

8.75      .16 

28.43      .06 

56.06      .14 

30.24  -  .04 

43.21      .07 

Sept.  6.4 

48.62      .13 

48.56      .19 

33.66      .10 

8.56      .90 

28.35      .10 1 55.87      .94 

30.18      .08 

43.11       .19 

16.4 

48.48      .16 

48.42      .15 

33.54      .13 

8.35      .94 

28.24      .13 

55.58      .39 

30.09      .19 

42.97      .16 

1 

26.3 

46.30  -  .18 

48.25  -  .17 

33.40  -  .15 

8.09  -  .98 

28.10 -.15 

55  24  -  .38 

29.95  -  .15 

42.79  -  .18 

Oct.    6.3 

48.11       .19 

48.08      .18 

3.).25      .16 

7.80      .99 

27.94      .17 

54.82      .43 

29.80      .17 

42.60      .90 

16.3 

47.93      .19 

47.88      .19 

33.08      .17 

7.51       .98 

27.76      .18 

54..38      .45 

29.61      .18 

42.39      .91 

26.2 

47.73      .18 

47.70      .17 

32.92      .16 

7.23      .96 

27.58      .17 

53.92      .46 

29.44      .17 

42.18      .91 

Nov.    5.2 

47.57      .16 

47.54      .15 

32.76      .15 

6.95      .97 

27.43      .16 

53.46      .49 

29.27      .16 

41.97      .90 

15.2 

47.41 -.14 

47.39  -  .13 

32.62 -.19 

6.68  -  .95 

27.27  -  .16 

53.03  -  .40 

29. 12 -.15 

41.76-  .19 

25.2 

47.30  -  .11 

47.27  -  .10 

32.52  -  .08 

6.44  -  .99 

27.13 -.13 

52.65  -  .36 

28.98  -  .13 

41.58 -.17 

Mean 
Solar 
Date. 

rCygni. 

CCapricor. 

74  Cygni. 

X'  Octantis. 

C  Chamiele- 
ontis,  8.P. 

jr»  Cygni. 

16Pega8i. 

TT  Pegasi. 

52  26 

112  54 

O            / 

50    5 

173  14 

189°  34 

0          t 

41   13 

64  36 

57  22 

h     m 

21  10 

h     m 

21  20 

h     m 

21  32 

h     ni 

21  33 

fa      m 

21  37 

h     m 

21  42 

h      m 

21  47 

h     m 

22     5 

a                     B 

8 

8 

8 

a 

8 

8 

July    8.6 

21. 46 +.19 

18. 18 +.94 

29.82  +  .99 

47.77  +1.43 

4.38  -  .80 

41.78+  .97 

59.88  +  .94 

2.78  +  .95 

18.6 

21.63      .15 

18.40      .19 

.30.02      .17 

49.05    1.14 

3.64      .67 

42.02      .90 

60.10      .17     .3.01      .90 

28.5 

21.76      .10 

18.56      .14 

30.17      .13 

50.04      .84 

3.05      .47 

42.18      .14 

60.25      .13 

3.19     .16 

Aug.   7.5 

21.83+  .05 

18.69      .10 

30.28      .07 

50.73      .59 

2,71       .95 

42.30      .08 

60.37     .10 

3.,33      .11 

17.5 

21.85     .00 

18.75+  .05 

30.32  +  .09 

51.08+  .18 

2.55  -  .05 

42.34  +  .09 

60.44      .06 

3.42      .07 

27.5 

21.83-  .06 

18.78+  .01 

30.32  -  .03 

51.10-  .15 

2.62  +  .90 

42.34  -  .03 

60.48  +  .01      3.47  +  .09 

Sept.  6.4 

21.74      .10 

18,77-  .04 

30.25      .08 

50.78      .50 

2.96      M 

42.28      .08 

60.46  -  .04 

3.46  -  .03 

16.4 

21.63      .14 

18.70      .08 

30.15      .19 

50. 1 1      .81 

3.49      .64 

42.17      .14 

60.39      .08 

3.41      .07 

26.4 

21.47      .18 

18.60      .11 

30.01      .16 

49.16     1.09 

4.23      .84 

41.99      .19 

60.31      .11 

3.33      .10 

Oct.     6.4 

21.27      .90 

18.48      .13 

29.82      .19 

47.94     1.33 

5.18    1.04 

41.78      .99 

60.18      .13      3.21      .14 

16.3 

21.07-  .91 

18.34-  .15 

29.62  -  .90 

46.51  -1.51 

6.31  +1.19 

41.55-  .94 

60.04  -  .16 

3.06  -  .16 

26.3 

20.85     .99 

18.18      .17 

29.41       .91 

44.93    1.64 

7.56    1.98 

41.30      .96 

59.88      .16 

2.89      .18 

Nov.   5.3 

20.64      .99 

18.01      .16 

29.19      .99 

43.24     1.63 

8.87    1.33 

41.03      .97 

59.71      .17 

2.71      .18 

15.2 

20,42      .91 

17.86      .14 

28.97      .91 

41.56     1.66 

10.22    1.35 

40.75      .98 

59.54      .16 

2.52      .19 

25.2 

20.22      .19 

17.72      .13 

28.76      .90 

39.91     1.59 

11.57    1.30 

40.48      .96 

59.38      .15 

2.33      .17 

Dec.    5.2 

20.03  -  .18 

17.00  -  .10 

28.56  -  .19 

38.38  -1.47 

12.83+1.90 

40.23  -  .93 

59.24  -  .13 

2.18 -.13 
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ADDITIONAL  FIXED   STARS,   1888. 


1 
1 

i 

APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

V  Octantis. 

yAquarii. 

a  Aquarii. 

a  Lacertte. 

lOLacertsB. 

/30ctauti». 

^  Pegasi. 

Groombr. 

Mean 
Solar 
Date. 

1706,S.P. 

176  3-i 

0      t 
91  57 

lOf  15 

40  18 

5f  32 

171°  58 

0      ' 
67     1 

348  22'  1 

h      m 

h      m 

h     m 

b      m 

b      m 

h      m 

b      Trt 

h      m  ! 

22     9 

22  15 

22  24 

22  26 

22  34 

22  34 

22  41 

22  50  1 

ft 

8 

s 

ft 

ft 

8 

8 

8 

July   8.6 

71.02+9.97 

53.90  +  .97 

44.68  +  .97 

42.94  +  .90 

16.12+  .96 

38.63  +1.40 

9.87  +  .98 

54.29  -  .64 

18.6 

74.69    9.53 

54.14      .99 

44.93      .93 

43.22      .96 

16.37      .93 

39.96    1.96 

10.13      .94 

53.72      .50 

28.6 

76.99    9.03   .^>4.33      .17 

45.14      .19 

43.46      .90 

16.59      .90 

41.15    1.06 

10.35      .19 

53.29      .37 

Aug.  7.5 

78.74     1.45,54.48      .13 

45.31       .14 

43.63      .14 

16.77      .15 

42.08      .81 

10.51       .15 

52.98      .94 

17.5 

79.90      .83 1  54.60      .09 

45.43      .10 

43.75      .08 

16.90      .10 

42.77      .55 

10.65      .11 

52.81  -  .10 

27.5 

80.41  +  .16 '.54. 67+  .05 

45.51  +  .06 

43.80  +  .03 

16.97  +  .04 

43.17+  .97 

10.74  +  .06 

52.78  +  .05 

Sept.  6.5 

80.26  -  .49  j  54.69  +  .01 

45.55  +  .09 

43.81  -  .03 

16.99      .00 

43.31  -  .09 

10.78+  .02 

52.90      .91  ! 

16.4 

79.43    1.12   54.69-  .03 

45.56  -  .01 

43.75      .08 

16.97  -  .04 

43.13      .32 

10.79 -.02 

53.21       .38 

26.4 

78.03    1.71 

54.64       .07 

45.53      .06 

43.65      .19 

16.90      .08 

42.68      .58 

10.75      .06 

53.65      .59 

Oct.     6.4 

76.02    9.98 

54.56      .09 

45.46      .08 

43.51      .17 

16.80      .19 

4 1 .97      .82 

10.67      .09 

54.25      .66 

16.4 

73.48 -9.70  j  54.46  -  .11 

45.36  -  .10 

43.31  -  .90 

16.66 -.14 

41.05-1.03 

10.57  -  .11 

54.97  +  .89 

26.3 

70.59    3.05 

54.%      .19 

45.24      .19 

43.11       .99 

16.51      .16 

39.91     1.91 

10.46      .19 

55.88      .85 

Nov.    5.3 

67.39    3.98 

54.21       .13 

45.11      .13 

42.87      .94 

16.33      .19 

38.63    1.33 

10.32      .13 

56.87     1.05 

15.3 

64.03    3.39 

54.08      .13 

44.98      .13 

42.62      .95 

16.13      .19 

37.25    1.40 

10.19      .15 

57.98    1.16 

25.2 

60.65    3.33 

53.95      .19 

44.85      .19 

42.36      .96 

15.95      .19 

35.83    1.41 

10.03      .15 

59.19     1.93 

Deo.    5.2 

57.36  -8.17 

53.83-  .11 

44.73  -  .11 

42.10-  .95 

15.75-  .19 

34.43  -1.37 

9.89  -  .14 

60.43  +1.95 

15.2 

54.32  -9.90 

53.73  -  .09 

44.62  -  .10 

41.85 -.94 

15.56-  .18 

33.09  -1.99 

9.76  -  .13 

61.70+1.96 

0  Androm. 

0  Aquarii. 

r  Pegasi. 

A  Androm. 

t>  Aquarii. 

dSoulptoria. 

}'*  Octantis. 

33  Piecinm. 

Mean 
Solar 
Date. 

0      f 
48  17 

96  39 

66  52 

0      / 
44     9 

108  54 

1 18  45 

172  38 

96  20 

h     in 

h     m 

h     m 

h     m 

h      ro 

b     m 

b     m 

h     m 

22  56 

23     8 

23  15 

23  32 

8 

23  38 

23  43 

23  45 

23  59 

s 

a 

8 

8 

8 

8 

«             1 

July  28.6 

48.55  +  .94 

33.22  +  .94 

7.67  +  .93 

7.48  +  .97 

25.2i)  +  .96 

7.23  +  .96 

34.95+1.46 

37.81  +  .95 

Aug.  7.6 

48.76      .18 

33.43      .18 

7.88      .18 

7.73      .23 

25.53      .92 

7.48      .93 

36.31     1.96 

38.05      .29 

17.6 

48.91      .13 

33.58      .14 

8.04      .14 

7.94      .18 

25.73      .18 

7.70      .19 

37.47     1.03 

38.26      .18 

27.6 

49.02      .08 

33.71      .10 

8.16      .10 

8.09      .13 

25.89      .13 

7.86      .15 

38.37      .76 

38.42      .14 ! 

Sept.  6.5 

49.07  +  .03 

33.79      .06 

8.24      .06 

8.20      .08 

26.00      .09 

8.00      .11 

39.00      .46 

38.55      .11  . 

1 

16.5 

49.07  -  .01 

33.83  +  .09 

8.28  +  .09 

8.25  +  .03 

26.08  +  .06 

8.08  +  .06 

39.30  +  .16 

1 
38.65  +  .07 

26.5 

49.04      .06 

33.83  -  .01 

8.29  -  .09 

8.26  -  .01 

26.12+  .01 

8.12+  .02 

39.33  -  .15 

38.70  +  .03 

Oct.    6.4 

48.95      .10 

33.81      .04 

8.25      .05 

8.23      .06 

26.11  -  .03 

8.12-  .09 

39.00      .46 

38.72      .00 

16.4 

48.83      .13 

33.74      .07 

8.18      .08 

8.14      .02 

26.07      .05 

8.08      .06 

38.41       .74 

38.70  -  .03 

26.4 

48.70      .16 

33.66      .09 

8.09      .10 

8.04      .12 

26.01      .07 

8.00      .09 

37.52    l.Oi 

38.67      .06 1 

Nov.   5.4 

48.52  -  .18 

33.56  -  .10 

7.98  -  .19 

7.89-  .16 

25.92  -  .10 

7.90-  .11 

36.39  -1.93 

38.59  -  .06 

15.3 

48.33      .19 

33.44      .11 

7.85      .13 

7.71      .19 

25.82      .12 

7.79      .19 

35.06    1.39 

38.51      .09 

25.3 

48.13      .90 

33.33      .19 

7.73      .14 

7.51       .90 

25.69      .13 

7.66      .13 

33.61     1.50 

38.42      .10 

Dec.    5  3 

47.92      .90 

33.21      .19 

7.58      .14 

7.30      .91 

25..57      .12 

7.52      .14 

32.06    1.67 

38.31      .11 

15.3 

47.72      .19 

33.09      .11 

7.45      .14 

7.0!)      .92 

25.45      .19 

7.38      .14 

30.48    1.56 

38.20      .11 

25.2 

47.53-  .19 

32.99  -  .09 

7.31  -  .13 

6.87  -  .99 

25.33  -  .11 

7.24  -  .14 

28.93-1.49 

38.09  -  .11 

35.2 

47.34  -  .18 

32.91  -  .07 

7.19 -.11 

6.66  -  .91 

25.23  -  .09 

7.11-  .13 

27.46-1.38 

37.98  -  .11 

SOLAR  EPHEMERIS,   1888. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Asoension. 

Apparent 
Decnnation. 

Honrlj 
Motion. 

Equation 
of  Time 

for 

Anparent 

Voon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Paaeing 

Meriil. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Aoon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

B 

11.048 

Decli- 
nation. 

Jan.    0 

h    m     s 
H  42  30.60 

31.21 

O        1        II 

-23    5  31.5 

3K0 

-(-11.99 

m     8 
+  3  17.15 

16  18.44 

in    8 
1  11.13 

h   m     ■ 
18  39  13.52 

1 

18  46  55.61 

56.30 

23    0  48.3 

47.6 

11.036 

19.37 

3  45.62 

16  18.44 

1  11.09 

18  43  10.08 

2 

18  51  20.31 

21.09 

22  55  37.6 

36.7 

11.099 

13.59 

4  13.77 

16  18.43 

1  11.05 

18  47    6.63 

3 

18  55  44.68 

45.54 

22  49  59.4 

58.3 

11.008 

14.66 

4  41.58 

16  18.42 

1  11.00 

18  51    3.19 

4 

19    0    8.68 

9.63 

22  43  54.0 

52.7 

10.993 

15.79 

5    9.02 

16  18.40 

1  10.94 

18  54  59.75 

6 

19    4  32.28 

33.31 

-22  37  21.7 

20.1 

10.975 

+16.91 

+  5  36.07 

16  18.38 

1  10.88 

18  58  56.31 

6 

19    8  55.46 

56.57 

22  30  22.4 

20.7 

10.967 

18.09 

6    2.70 

16  18.35 

1  10.82 

19    2  52.86 

7 

19  13  18.19 

19.38 

22  22  56.5 

54.5 

10.938 

19.13 

6  28.89 

16  18.31 

1  10.76 

19    6  49.42 

8 

H)  17  40.45 

41.72 

22  15    4.1 

1.8 

10.917 

20.92 

6  54.59 

16  18.27 

1  10.69 

19  10  45.97 

9 

19  22    2.20 

3.54 

22    6  45.5 

42.9 

10.895 

91.31 

7  19.79 

16  18.23 

1  10.62 

19  14  42.53 

10 

19  26  23.42 

24.83 

-21  57  61.0 

58.1 

10.873 

+29.38 

+  7  44.46 

16  18.19 

1  10.54 

19  18  39.08 

11 

19  30  44.08 

45.55 

21  48  50.7 

47.5 

10.849 

23.44 

8    8.57 

16  18.14 

1  10.46 

19  22  35.64 

12 

10  35    4.15 

5.69 

21  39  15.0 

11.5 

10.893 

24.50 

8  32.09 

16  18.09 

1  10.38 

19  26  32.20 

13 

19  39  23.62 

25.22 

21  29  14.1 

10.3 

10.797 

25.55 

8  55.00 

16  18.03 

1  10.29 

19  30  28.76 

14 

19  43  42.44 

44.10 

21  18  48.3 

44.2 

10.770 

96.58 

9  17.27 

16  17.97 

1  10.20 

19  34  25.31 

15 

19  48    0.60 

2.32 

-21    7  57.9 

53.5 

10.743 

+97.60 

+  9  38.87 

16  17.90 

1  10.11 

19  38  21.87 

16 

19  52  18.07 

19.85 

20  56  43.2 

38.5 

10.714 

28.61 

9  .59.78 

16  17.83 

1  10.02 

19  42  18.43 

17 

19  56  34.83 

36.68 

20  44  64.6 

59.5 

10.684 

29  60 

10  19.99 

16  17.75 

1    9.92 

19  46  14.99 

18 

2U    0  50.88 

52.78 

20  32  62.4 

56.9 

10.653       30.57 

10  39.48 

16  17.67 

1    9.82 

19  50  11.54 

19 

20    5    6.18 

8.13 

20  20  36.9 

31.1 

lO.eSsI     31.53 

10  58.22 

16  17.59 

1    9.72 

19.54    8.10 

20 

20    9  20.71 

22.71 

-20    7  48.5 

42.4 

10.590 

+39.48 

+11  16.20 

16  17.51 

1    9.62 

19  58    4.65 

21 

20  13  34.47 

36.51 

19  54  37.5 

31.0 

10.557 

33.41 

1 1  33.40 

16  17.42 

1    9.51 

20    2    1.21 

82 

20  17  47.44 

49.52 

19  40  64.3 

57.4 

10.534 

34.33 

11  49.81 

16  17.32 

1    9.41 

20    5  57.76 

23 

20  21  59.61 

61.73 

19  27    9.3 

2.0 

10.491        35.94 

12    5.42 

16  17.22 

1    9.30 

20    9  54.32 

24 

20  26  10.98 

13.14 

19  12  52.7 

45.2 

10.458       36.13 

12  20.23 

16  17.12 

1    9.19 

20  13  50.88 

25 

20  30  2,1 .55 

23.74 

-18  58  15.0 

7.2 

10.424 

+37.00 

+  12.34.23 

16  17.00 

1    9.08 

20  17  47.44 

20 

20  34  31.31 

33.52 

18  43  16.5 

8.4 

10.390 

37.86 

12  47.42 

16  16.88 

1    8.97 

20  21  43.99 

27 

20  38  40.24 

42.48 

18  27  57.7 

49.3 

10.356 

38.70 

12  59.80 

16  16.76 

1    8.86 

20  25  40.55 

28 

20  42  48.36 

50.63 

18  12  18.8 

10.1 

10.323 

39.52 

13  11.30 

16  16.63 

1    8.75 

20  29  37.10 

29 

20  46  55.67 

57.96 

17  56  20.4 

11.4 

10.288 

40.33 

13  22  10 

16  I6..'>0 

1    8.63 

20  33  33.66 

'          30 

20  51    2.16 

4.47 

-17  39  62.8 

53.5 

10.954 

-HI. 13 

+  13  32.03 

16  16.36 

1    8.52 

20  37  30.21 

31 

20  56    7.84 

10.17 

17  23  26.3 

16.7 

10.920 

41.90 

1341.15 

16  16.21 

1    8.40 

20  4 1  26.77 

F«b.    1 

20  59  12  72 

15.07 

17    6  31.3 

21.5 

10.186 

42.66 

13  49.47 

1    16  16.06 

1    8.29 

20  45  23.32 

2 

21    3  16.79 

19.15 

16  49  18.2 

8.2 

10.153 

43.41 

13  56.98 

16  15.91 

1    8.17 

20  49  19.88 

3 

1 

21    7  20.05 

2-4.42 

16  31  47.6 

37.3 

10.119 

44.13 

14    3.69 

16  15.75 

1 

1    8.05 

20  53  16.43 

4 

21  11  22.52 

24.90 

-16  13  59.6 

49.1 

10.086 

+44.85 

+  14    9.60 

16  15.58 

1    7.93 

20  57  12.99 

5 

21  15  24.19 

26.58 

15  55  54.8 

44.0 

10.053 

45.54 

14  14.70 

16  15.41 

I    7.81 

21     1    9.54 

6 

21  19  25.07 

27.46 

15  37  33.6 

22.6 

10.020 

46.22 

14  19.01 

10  15.24 

1    7.69 

21    5    6.10 

7 

21  23  25.16 

27.55 

15  18  56.3 

45.1 

9  987 

46.88 

14  22.53 

16  15.06 

1    7.58 

21    9    2.65 

8 

21  27  24.46 

26.85 

14  59  63.3 

51.9 

9.955 

47.52 

14  25.27 

16  14.88 

1    7.47 

21  12  59.21 

9 

21  31  22.98 

25.37 

-14  40  55.2 

43.6 

9.929 

+48.15 

+  14  27.23 

16  14.70 

1    7.36 

21  16  55.76 

10 

21  35  20.72 

23. 1 1 

14  21  32.4 

20.6 

9.890 

48.76 

14  28.42 

16  14.51 

• 

1    7.25 

21  20  62.32 

11 

21  39  17.69 

20.08 

14     1  55.2 

43.3 

9.858 

49.34 

14  28.84 

16  14.32 

1    7.14 

21  24  48.87 

12 

21  43  13.90 

16.28 

13  41  64.0 

52.0 

9.826 

49.91 

14  28.48 

16  14.13 

1    7.03 

21  28  45.42 

!•) 

21  47    9.35 

,    11.72 

13  21  5^).4 

47.3 

9.794 

50.47 

J  4  27.36 

.    16  13.94 

1    6.92 

21  32  41.97 

14 

21  51     4.03 

6.39 

-13    1  41.8 

29.5 

9.763 

-fSl.OO 

+14  25.48 

16  13.74 

1    6.81 

21  36  38.53 

15 

21  54  57.96 

60.31 

-1240  71.4 

59.1 

9.739 

-W1.5Si 

+14  22.86 

16  13.54 

1    6.70 

21  40  35.08 

NOTB. — ^For  mean  time  interval  of  semidiameter  paanin/:;  meridian,  rabtract  0*.19  finom  the  sidereal  interrnL 
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SOLAR  EPHEMERIS,   1888. 


I 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Aacensiou. 

Apparent 
DeoUnation. 

Hourly 
Motion. 

Equation 
of  Time 

for 
Apparent 

Semi- 
diameter 

at 
Anpareut 

Noon. 

,     1. 
16  13.54 

Sidereal 
Time  of 

Semid. 
PaMing 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Ko«>u. 

App. 
Noon. 

8 

60.31 

Mean  Noon. 

App. 
Xoon. 

Right 
A  Been. 

Decli- 
nation. 

Ft'b.  15 

b    m     8 
21  54  57.96 

-12  40  71.4 

59.1 

8 

9.738 

+51.59 

in      B 
+  14  22.86 

m     8 
1  6.70 

h   m     8 
21  40  35.08 

16 

2158  51.15     53.48 

12  20  28.9 

16.5 

9.701 

5801 

14  19.49 

16  13.34 

1  6.60 

21  44  31.64 

17 

22    2  43.61 

45.92 

1 1  59  34.7 

22.2 

9.671 

59.49 

14  15.38 

16  13.14 

1  6.50 

21  48  28.19 

18 

22    6  35.35 

37.64 

11  38  29.1 

16.6 

9.641 

59.96 

14  10.56 

16  12.94 

1  6.40 

21  52  24.75 

19 

22  10  26.38'  28.65 

1 

II  17  12.6 

O.I 

9.612 

53.40 

14    5.03 

16  12.73 

1  6.30 

21  56  21.30 

20 

22  14  16.72 

18.96 

-10  55  45.6 

33.1 

9.563 

+53.83 

+13  58.81 

16  12.51 

1  6.21 

22    0  17.86 

21 

22  18    6.38      8.59 

10  33  68.6 

56.0 

9..\V> 

54.95 

13  51.91 

10  12.29 

1  6.11 

22    4  14.41 

22 

22  2155.38     57.56 

10  12  21.8 

9.3 

9.596 

54.64 

13  44.35 

16  12.08 

1  6.02 

22    8  10.96 

23 

22  25  43.73     45.88 

9  50  25.8 

13.3 

9.503 

55.03 

13  36.14 

16  11.86 

1  5.93 

22  12    7.51 

24 

22  29  31.45 

33.57 

9  28  20.8 

8.4 

9.477 

55.38 

13  27.31 

16  11.63 

1  5.84 

22  16    4.06 

25 

22  33  18.57 

20.66 

-  9    5  67.5 

55.1 

9.459 

+55.73 

+13  17.87 

16  11.40 

1  5.75 

22  20    0.61 

26 

22  37    5.10 

7.15 

8  43  46.1 

33.8 

9.497 

56.06 

13    7.85 

16  11.17 

1  5.67 

22  23  57.17 

27 

22  40  51.08 

53.09 

8  21  16.9 

4.7 

9.404 

56.36 

12  57.27 

16  10.93 

1  5.59 

22  27  53.72 

28 

22  44  36.50 

38.49 

7  58  40.4 

28.2 

9.363 

56.66 

12  46.15 

16  10.69 

1  5.51 

22  31  50.27 

29 

22  48  21.40 

23.36 

7  35  56.9 

44.9 

9.369 

56.95 

12  34.50 

16  10.45 

1  5.44 

22  35  46.82 

Mar.    1 

22  52    5.81 

7.73 

-  7  12  67.0 

55.1 

9.341 

+57.91 

+  12  22.34 

16  10.20 

1  5.37 

22  39  43.38 

2 

22  55  49.74 

51.63 

6  49  70.8 

59.1 

9.391 

57.46 

12    9.71 

16    9.94 

1  5.30 

22  43  39.93 

3 

22  59  33.21 

35.06 

6  26  68.8 

57.3 

9.309 

57.70 

1 1  56.62 

16    9.68 

1  5.23 

22  47  36.49 

4 

23    3  16.24 

18  05 

6    3  61.4 

50.0 

9.984 

57.91 

11  43.10 

16    9.43 

1  5.16 

22  51  33.04 

5 

23    6  58.86 

60.63 

5  40  48.9 

37.7 

9.968 

58.19 

1129.16 

16    9.17 

1  5.10 

22  55  29.59 

6 

23  10  41.09 

42.82 

-  5  17  31.7 

20.7 

9.959 

+58.31 

+11  14.83 

16    8.91 

I  5.04 

22  59  26.14  ' 

7 

2:n4  22.93 

24.62 

4  53  70.2 

59.4 

9.936 

58.47 

11    0.12 

16    864 

1  4.99 

2-3    3  22.70  1 

8 

23  18    4.41 

6.06 

4  30  44.9 

34.3 

9.291 

58.63 

10  45.05 

16    8.38 

1  4.93 

2:?    7  19.25 

9 

23  21  45.55 

47.16 

4    7  16.1 

5.8 

9.907 

58.77 

10  29.65 

16    8.11 

1  4.88 

23  11  15.80 

10 

23  25  26.36 

27.93 

3  43  44.2 

34.1 

9.194 

58.88 

10  13.92 

16    7.85 

1  4.83 

23  15  12.35 

11 

23  29    6.85 

8.38 

-  3  19  69.4 

59.6 

9.181 

+58.99 

+  9  57.86 

16    7.58 

1  4.79 

23  19    8.91 

12 

23  32  47.07 

48.54 

2  56  32.3 

22.7 

9.170 

50.08 

941.50 

16    7.32 

1  4.74 

23  23    5.46 

13 

23  36  27.00 

28.44 

2  32  53.3 

43.9 

9.159 

59.15 

9  24.88 

16    7.05 

1  4.70 

23  27    2.01 

14 

23  40    6.68 

8.08 

2    9  12.7 

3.6 

9.148 

59.91 

9    8.01 

16    6.79 

1  4.66 

23  30  58.56 

15 

23  43  46. 1 1 

47.46 

1  45  31.0 

22.2 

9.139 

59.95 

8  50.89 

16    6.52 

1  4.63 

23  34  55.11 

16 

23  47  25.31 

26.61 

-  1  21  48.5 

40.1 

9.130 

+59.98 

+  8  33.54 

16    6.25 

1  4.00 

23  38  51.66 

17 

23  51    4.30 

5.56 

0  57  65.6 

57.5 

9.191 

59.99 

8  15.98 

16    5.98 

1  4.58 

23  42  48.22 

18 

23  54  43.10 

44.31 

0  .34  22.7 

14.9 

9.114 

59.98 

7  58.24 

16    5.72 

1  4.56 

23  46  44.77 

19 

23  58  21.73 

22  90 

-  0  10  40.1 

32.6 

9.107 

59.95 

7  40.32 

16    5.45 

1  4.54 

23  50  41.32 

20 

0    2    0.21 

1.33 

+  0  13    1.7 

8.9 

9.101 

59.99 

7  22.24 

16    5.18^ 

1  4.52 

23  54  37.87 

21 

0    5  38.55 

39.62 

+  0  36  42.3 

49.3 

9.095 

+69.17 

+  7    4.04 

16    4.91 

1  4.50 

23  58  34.43 

22 

0    9  16.79 

17.81 

1    0  21.6 

28.2 

9.091 

59.10 

6  45.74 

16    4.64 

1  4.49 

0    2  30.98 

23 

0  12  54.94 

55.92 

1  23  59. 1 

65.4 

9.089 

59.09 

6  27.34 

16    4.37 

1  4.48 

0    6  27.53 

24 

0  16  33.03 

33.96 

1  47  34.4 

40.4 

9.087 

58.99 

6    8.88 

16    4.10 

1  4.47 

0  10  24.08 

25 

0  20  11.07 

11.96 

2  11    7.1 

12.8 

9.065 

58.80 

5  50.36 

16    3.83 

1  4.47 

0  14  20.64 

26 

0  23  49.09 

49.93 

+  2  34  37.0 

42.4 

9.085 

+58.68 

+  5  31.83 

16    3.56 

1  4.47 

0  18  17.19 

27 

0  27  27.12 

27.92 

2  53    3.7 

8.8 

9.085 

58.54 

5  13.31 

16    3.28 

1  4.47 

0  22  13.74 

28 

0  31    5.181     5.93 1 

3  21  26.9 

31.7 

9.087 

58.39 

4  54.83 

16    3.00 

1  4.47 

0  26  10.29 

29 

0  34  43.30 

44.00 

3  44  46.2 

50.7 

9.090       58.29 

4  36.40 

16    2.72 

1  4.48 

0  30    6.84 

30 

0  38  21.49 

22.14 

4    8    1.4 

5.5 

9.093       58.04 

4  18.04 

16    2.44 

1  4.49 

0  34    3.39 

31 

0  4 1  59.77  '  60.:J8 

1 

4-4  31  12.1 

15.9 

1 
9.097     +57.85 

+  3  59.77 

16    2.16 

1  4.51 

0  37  59.95 

32 

0  45  38.18     38.74 

+  4  54  17.9 

21.5 1 

9.103    +57.63 

+  3  41.63 

16    1.88 

1  4.52 

0  41  56.50, 

Non.— For  mean  time  interval  of  aemidiameter  passing  meridian,  subtract  0>.18  from  the  sidereal  Interral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


Apr.  J 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 


Apparent  Right 
Aaceneion. 


Mean  Noon. 


App, 
Noon. 


May 


1 

2 
3 
4 
6 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

,. 

17j 


b    m     9 
0  45  38.18 

0  49  16.74 

0  52  55.46 

0  56  34.35 

1  0  13.44 


a 
38.74 

17.25 

55.93 

34.78 

13.82 


1  3  52,75!  5,3.09 

1  7  32.30  32.59 

1  11  12.09'  12.34 

1  14  52.14  I  52.35 

1  18  32.48,  32.65 


1  22  13.11 
1  25  54.03 
1  29  35.27 
1  33  16.83 
1  36  58.73 


13.24 
54.12 
35.32 
16.84 
58.70 


1  40  40.98  40.91 

1  44  23.60  23.49 

148    6.60 1  6.46 

1  51  49.99 1  49.81 

I  55  33.78 ;  33.57 


1  59  17.99  > 

2  3    2.63) 
2    647.73! 
2  10  33.29 
2  14  19..34 

I 

2  18  5.87 
2  21  52.91 
2  25  40.46 
2  29  28.54 
2  33  17.17 

2  37  6.36 
2  40  56.11 
2  44  46.42 
2  48  37.31 
2  52  28.78 

2  56  20.82 

3  0  13.45 
3  4  6,66 
3  7  60.46 
3  1 1  54.84 

3  15  49.79 
3  19  45.32 
32341.41 
3  27  38.05 
3  31  35.25 

3  35  33.00 
3  39  31.30 


17.75 
2.36 
47.43 
32.97 
18.99 

5.50 
52.51 
40.04 
28.09 
16.70 

5.87 
55.60 
45.89 
36.76 
28.21 

20.24 
12.86 
6.06 
59.S5 
54.2-2 

49.17 
44.69 
40.78 
37.42 
34.62 

32.37 
30.C7 


Apparent 
Declination. 


Me«iNoon.  j  ^VV^ 


O  I         II 

+  4  54  17.9 
5  17  18.7 

5  40  13.9 

6  3    3.2 

6  25  46.4  ■ 

+  6  48  23.2 

7  10  53.1  I 
7  33  15.7 

7  55  30.8 

8  17  38.0 

+  8  39  36.9 

9  1  27.2 
9  23  8.4 
9  44  40.3 

10    6    2.5 

+  10  27  14.7 

10  48  16.4 

11  9  7.4 
11  29  47.3 

11  50  15.7 

+12  10  32.5 

12  30  37.2 

12  50  29.6 

13  10    9.1 

13  29  35.7 

+13  48  48.9 

14  7  48.5 
14  26  34.2 

14  45    5.8 

15  3  22.7 

+15  21  24.9 
15  39  12.0 

15  56  43.6 

16  13  59.5 

16  30  59.4 

+16  47  42.0 

17  4  9.7 
17  20  19.5 
17  36  12.1 

17  51  47.0 

+  18    7    4.1 

18  22  2.9 
18  36  43.2 

18  51    4.7 

19  5    7.1 

+  19  18  50.0 
+  19  32  13.2 


//  . 
21.5 

21.9 

16.8 

5.8 
48.8 

25.4 
55.0 
17.3 
32.1 
39.0 

37.7 

27.8 
8.7 

40.4 
2.4 

14.4 
15.9 
6.7 
46.4 
14.6 

31.2 
35.8 
28.0 
7.4 
33.9 

47.0 
46.5 
32.1 
3.6 
20.5 

22.7 
9.7 
41.3 
57.2 
57.0 

40.4 
7.2 

17.0 
9.6 

44.5 

1.6 

0.5 

40.8 

2.4 

4.8 

47.8 
II. I 


Hourly 
Motion. 


night 
Ascen. 


8 

9.103 
9.109 
9.117 
9.125 
9.134 

9.143 
9.153 
9.164 
9.175 
9.187 

9.199 
9.S19 
9.995 
9.999 


DecU- 
nation. 


+67.63 
57.41 
57.18 
56.93 
56.66 

+56.39 
56.09 
55.78 
56.46 
56.13 

+54.77 
54.40 
64.09 
53.69 


Equation 
of  Time 

for 

Annarent 

Aoon. 


9.953 1     5S.91 


9.968 
9.983 

9.aoo 

9.317 
9.334 

9.359 
9.370 
9.389 
9.408 
9.488 

9449 
9.471 
9.493 
9.515 
9.538 

9.561 
9.5a') 
9.606 
9.633 
9.656 

9.681 
9.705 
9.730 
9.754 

9.778 

9.809 
9.835 
9.849 
9.873 
9.805 

9.918 
9.941 


I 


-f^.79 
59.34 
51.89 
51.49 
50.94 

+50.44 
49.93 
49.41 
48.88 
48.33 

+47.77 
47.90 
46,61 
46.01 
45.40 

+44.78 
44.14 
43.49 
43  83 
43.15 

+41  46 
40.76 
40.05 
39.33 
38.58 

+37.83 
37.07 
36.99 
35.50 
34.70 

433.88 
433.05 


m     8 
+3  41.63 

3  23.64 

3    5.81 

2  48.15 

2  30.69 

+2  13.46 
156.46 
1  39.70 
1  23.21 
1    7.00 

+0  51.08 

0  35.45 

0  20.13 

+0    5.14 

-0    9.51 

-0  23.81 
0  37.74 

0  51.29 

1  4.46 
T  17.22 

-1  29.56 
1  41.46 

1  52.91 

2  3.91 
2  14.43 

-2  24.44 
2  33.95 
2  42.96 
2  51.43 

2  59.35 

-3    6.72 

3  13.52 
3  19.76 
3  25.43 
3  30.52 

-3  35.04 
3  38.96 
3  42.29 
3  45.05 
3  47.23 

-3  48.84 
3  49.87 
3  50.34 
3  50.25 
3  49.61 

-3  4H.42 
-3  46.68 


Semi- 
diameter 

at 
Apparent 

Noon. 

Siderwl 

Time  of 

Semid. 

Pasains 

Merid. 

m    a 
1  4.52 

16     l'.'88 

16    1.59 

1  4.54 

16    l.:W 

1  4.56 

16    1.02 

1  4.59 

16    0.74 

1  4.62 

16    0.46 

1  4.65 

16    0.18 

1  4.68 

15  59.90 

1  4.72 

15  59.62 

1  4.76 

15  59.35 

1  4.80 

15  59.08 

1  4.84 

15  58.81 

1  4.89 

15  58.54 

1  4.93 

15  58.28 

1  4.98 

15  58.02 

1  5.03 

15  57.76 

1  5.09 

15  57.50 

1  5.15 

15  57.25 

1  5.21 

15  57.00 

1  5.27 

15  66.75 

1  5.34 

15  56.50 

1  5.40 

15  56.25 

1  5.47 

15  56.00 

1  5.54 

15  55.75 

1  5.61 

15  65.50 

1  5.66 

15  55.25 

1  5.75 

15  55.00 

1  5.82 

15  54.75 

1  5.90 

15  54.50 

1  5.97 

15  54.25 

1  6.05 

15  54.01 

1  6.13 

15  53.78 

1  6.21 

15  53.55 

1  6.29 

15  5,3.32 

1  6.37 

15  53.09 

1  6.45 

15  52,86 

1  6.53 

15  52,63 

1  6.61 

15  52,41 

1  6.70 

15  52.20 

1  6.78 

15  51.99 

1  6.86 

15  51.78 

1  6.94 

15  51.57 

1  7.03 

1551.37 

1  7.11 

1551.18 

1  7.19 

15  50.99 

1  7.27 

15.:0.80 

1  7.36 

15  50.62 

1  7.44 

Sidereal 
Time 

of 
Mean 
Noon. 


h    ni     a 
0  4 1  56.50 

0  45  53.05 

0  49  49.60 

0  53  46.16 

0  57  42.71 

1  1  39.26 
1  5  35.81 
1  9  32.37 
I  13  28.92 
1  17  25.47 

I  21  22.02 
1  25  18.58 
1  29  15.13 
1  33  11.69 
1  37    8.24 

1  41  4.79 
145  1.34 
1  48  57.90 
1  52  54.45 

1  56  51.01 

2  0  47.56 
2  4  44.11 
2  8  40.66 
2  12  37.22 
2  16  33.77 

2  20  30..33 
2  24  26.88 
2  28  23.44 
2  32  19.99 
2  36  16.54 

2  40  13.09 
2  44  9.65 
2  48  6.20 
2  52  2.76 
2  55  59.31 

2  59  55.87 

3  3  52.42 
3  7  48.98 
3  1 1  45.53 
3  1 5  42.09 

3  19  38.64 
3  23  35.20 
3  27  31.75 
3  31  28.31 
3  35  24.87 

3  39  21.43 
3  43  17.98 


NOTI.— For  mean  time  interval  of  aemidlameter  paaaing  meridian,  aubtract  0".18  from  the  aidereal  intei-val. 
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SOLAR  EPHEMERIS,   1888. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
ABcenaion. 

Apparent 
Declination. 

Hoorly 
Motion. 

Egnatlon 

of  Time 

for 

Apparent 
Noon. 

Semi- 
diameter 

at 
Apparent 

iioon. 

Ridflreal 
Time  of 

Semid. 
Faaaing 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Ascen. 

DeoU. 
nation. 

May  17 

h    m    8 
3  39  31.30 

30.67 

O        t       U 

+19  32  13.2 

// 
11.1 

a 
9.941 

It 
+33.05 

m     8 
-3  46.68 

15  50!62 

n^    8 
1  7.44 

h  m     8 
3  43  17.98 

18 

3  43  30.14 

29.51 

19  4516.6 

14.5 

9.963 

38.89 

3  44.40 

15  50.44 

1  7.52 

3  47  14.64 

19 

3  47  29.51 

28.89 

19  57  59.7 

57.7 

9.985 

31.38 

3  41.59 

15  50.26 

1  7.60 

351  11.09 

20 

3  5129.41 

28.80 

20  10  22.3 

20.4 

10.007 

30.51 

3  38.25 

15  50.08 

1  7.67 

3  55    7.65 

21 

3  55  29.82 

29.22 

20  22  24.3 

22.5 

10.086 

89.64 

3  34.39 

15  49.91 

1  7.75 

3  59    4.20 

22 

3  59  30.75 

30.16 

+20  34    5.2 

3.5 

10.040 

+88.76 

-3  30.02 

15  49.74 

1  7.82 

4    3    0.76 

23 

4    3  32.19 

31.61 

20  45  25.0 

23.4 

10.070 

87.87 

3  25.14 

15  49.58 

1  7.89 

4    6  57.31 

24 

4    7  34.13 

33.57 

20  56  23.4 

21.9 

10.091 

86.96 

3  19.76 

15  49.42 

1  7.96 

4  10  53.87 

25 

4  1 1  36.56 

36.01 

21    6  60.1 

58.7 

10.113 

86.06 

3  13.88 

15  49.26 

1  8.03 

4  14  50.43 

26 

4  15  39.48 

38.95 

21  17  15.1 

13.7 

10.138 

85.16 

3    7.51 

15  49.10 

1  8.10 

4  18  46.99 

27 

4  19  42.89 

42.38 

+2127    8.0 

6.7 

10.1S9 

+94.94 

-3    0.67 

15  48.94 

1  8.16 

4  22  43.54 

28 

4  23  46.77 

46.28 

21  36  38.7 

37.5 

10.171 

83.31 

2  53.35 

15  48.79 

1  8.23 

4  26  40.10 

29 

4  27  51.11 

50.64 

21  45  47.0 

45.9 

10.190 

88.37 

2  45.57 

15  48.64 

1  8.29 

4  30  36.65 

30 

4  31  55.89 

55.44 

21  54  32.7 

31.7 

10.806 

81.43 

2  37.34 

15  48.49 

1  8.35 

4  34  33.21 

31 

4  36    1.10 

0.67 

22    2  55.6 

54.7 

10.896 

90.47 

2  28.68 

15  48.35 

1  8.41 

4  38  29.76 

Jane   1 

4  40    6.74 

6.34 

+22  10  55.6 

54.8 

10.944 

+19.51 

-2  19.60 

15  48.21 

1  &46 

4  42  26.33 

2 

4  44  12.78 

12.41 

22  18  32.4 

31.7 

10.960 

18.54 

2  10.12 

15  48.07 

]  8.51 

4  46  22.88 

3 

4  48  19.21 

18.87 

22  25  45.9 

45.3 

10.876 

17.57 

2    0.24 

15  47.94 

1  8.56 

4  50  19.44 

4 

4  52  26.03 

25.72 

22  32  36.0 

35.4 

10.801 

16.50 

1  49.98 

15  47.81 

1  8.61 

4  54  15.99 

5 

4  56  33.19 

32.91 

22  39    2.5 

2.0 

10.306 

16.61 

1  39.37 

16  47.69 

1  8.66 

4  58  12.55 

6 

5   0  40.67 

40.42 

+22  45   5.2 

4.8 

10.318 

+14.68 

-1  28.44 

15  47.68 

1  8.70 

5    2    9.10 

7 

5    4  48.46 

48.24 

22  50  44.0 

43.7 

10.330 

13.68 

1  17.20 

15  47.47 

1  8.74 

5    6    6.66 

8 

5   8  56.54 

56.35 

22  55  58.8 

58.6 

10.341 

18.68 

1    5.69 

15  47.36 

1  &78 

5  10    2.22 

9 

5  13    4.67 

4.72 

23   0  49.5 

49.3 

10.358 

11.61 

0  53.92 

1647.25 

1  8.81 

6  13  6&78 

10 

5  17  13.43 

13.31 

23    5  15.9 

15.7 

10.361 

10.60 

0  41.92 

15  47.15 

1  8.84 

5  17  55.34 

11 

5  21  22.19 

22.11 

+23   9  17.9 

17.8 

10.369 

+  9.58 

-0  29.72 

15  47.06 

1  8.87 

5  2151.90 

12 

5  25  31.13 

31.08 

23  12  55.4 

55.4 

10.376 

8JS6 

0  17.33 

15  46.97 

1  8.89 

5  25  48.46 

13 

5  29  40.23 

40.22 

23  16   8.4 

8.4 

10.388 

7.63 

-0   4.78 

15  46.88 

1  8.91 

6  29  45.01 

14 

5  33  49.46 

49.48 

23  18  56.8 

56.8 

10.387 

6.50 

+0    7.89 

15  46.81 

1  8.93 

5  33  41.57 

15 

5  37  58.78 

58.84 

23  21  20.5 

20.5 

10.391 

5.47 

0  20.66 

15  46.74 

1  &94 

5  37  38.13 

16 

5  42   8.19 

8.29 

+23  23  19.5 

19.5 

10.383 

+  4.44 

+0  33.51 

15  46.67 

1  8.96 

5  4134.68 

17 

5  46  17.65 

17.79 

23  24  53.6 

53.6 

10.395 

3.41 

0  46.42 

15  46.61 

1  8.97 

5  45  31.24 

18 

5  50  27.14 

27.32 

23  26    3.0 

3.0 

10.396 

SI.38 

0  59.35 

15  46.55 

1  8.97 

5  49  27.80 

19 

5  54  36.64 

36.85 

23  26  47.6 

47.6 

10.396 

1.34 

1  12.29 

15  46.50 

1  8.97 

5  53  24.36 

20 

5  58  46.12 

46.37 

23  27    7.3 

7.4 

10.394 

+  0.30 

1  25.22 

15  46.45 

1  8.97 

5  57  20.91 

21 

6    2  55.58 

55.87 

+23  27    2.2 

2.3 

10.398 

-0.74 

+1  38.12 

15  46.40 

1  8.97 

6    1  17.47 

22 

6    7    4.98 

5.31 

23  26  32.3 

32.3 

10.389 

1.77 

1  50.96 

15  46.35 

1  8.96 

6    5  14.03 

23 

6  11  14.30 

14.66 

23  25  37.6 

37.5 

10.386 

8.80 

2    3.72 

15  46.31 

1  8.95 

6    9  10.59 

24 

6  15  23.52 

23.92 

23  24  18.1 

18.0 

10.389 

3.88 

2  16.39 

15  46.27 

18.94 

6  13    7.14 

25 

6  19  32.63 

33.06 

23  22  34.0 

33.9 

10.377 

4.84 

2  28.95 

15  4(5.24 

1  8.93 

6  17    3.70 

26 

6  23  41.62 

42.08 

+23  20  25.3 

25.1 

10.371 

-5.87 

+2  41.39 

15  46.21 

1  8.91 

6  21    0.26 

27 

6  27  50.47 

50.97 

23  17  52.0 

51.7 

10.365 

6.69 

2  53.68 

15  46.19 

1  8.88 

6  24  56.82 

28 

6  31  59.15 

59.69 

23  14  54.2 

53.8 

10.358 

7.91 

3    5.80 

15  46.17 

1  8.85 

6  28  53.37 

29 

6  36    7.63 

8.21 

23  11  31.9 

31.4 

10.350 

8.93 

3  17.73 

15  46.15 

1  8.82 

6  32  49.93 

30 

6  40  15.90 

16.51 

23    7  45.3 

44.7 

10.341 

9.94 

3  29.45 

15  46.13 

1  8.79 

6  36  46.49 

31 

6  44  23.94 

24.58 

+23    3  34.4 

33.7 

10.330 

-10.95 

+3  40.93 

15  46.12 

1  8.75 

6  40  43.05 

32 

6  48  31.73 

32.40 

+22  58  59.4 

58.6 

10.319 

-11.96 

+3  52.16 

15  46.11 

I  8.71 

6  44  39.60 
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FOR  WASHINGTON  MEAN  AND 

APPARI 

Equation 

of  Tim© 

for 

[:nt  nc 

Dftte. 

Appiurent  Right 
Asoension. 

Apparent 
Decuniitioii. 

Honrly 
Motion. 

Semi- 
diameter 

, 

at 

Mean  Xoou. 

App. 

a 

Kean  Noon. 

O        /        // 

App. 
Noon. 

Right 
Aacon. 

8 

Decli- 
nation. 

Anparent 

Apparent 

h    m     B 

// 

/< 

m     a 

1     II 

Jolj    1 

6  44  23.04 

24.58 

+23    3  34.4 

33.7 

10.330 

-10.95 

+3  40.93 

15  46.12 

2 

6  48  31.73 

32.40 

22  58  59.4 

58.6 

10.310 

11.96 

3  52.16 

15  46.11 

3 

6  52  39.25 

39.95 

22  53  60.3 

59.4 

10.307 

19.96 

4    3.12 

15  46.11 

4 

6  56  46.48 

47.21 

22  48  37.3 

.   36.3 

10.204 

13.95 

4  13.79 

15  46.11 

5 

7    0  53.39 

54.14 

22  42  50.5 

49.4 

10.961 

14.94 

4  24.14 

15  46.11 

6 

7    4  59.95 

60.73 

+22  36  40.  f 

38.9 

10.966 

-15.99 

+4  34.15 

-  15  46.12 

4 

7    9    6.16 

6.96 

22  30    6.2 

4.9 

10.951        16.90 

4  43.80 

15  46.15 

8 

7  I.T  11.99 

12.83 

22  23    8.9 

7.5 

10.934       17.87 

4  53.08 

1546.18 

9 

7  17  17.41 

18.26 

22  15  48.4 

46.9 

10.917 

18.83 

5    1.94 

15  46.21 

10 

7  2122.40 

23.28 

22    8    4.8 

3.2 

1^.190 

19.78 

5  10.37 

15  46.24 

11 

7  25  26.94 

27.84 

+21  59  58.4 

56.6 

10.180 

-«).73 

+o  18.35 

15  46.28 

12 

7  29  31.01 

31.93 

21  51  29.4 

27.6 

10.160 

91.67 

5  25.86 

15  46.33 

13 

7  33  34.61 

35.55 

21  42  38.0 

36.0 

10.140 

99.61 

5  32.90 

15  46.38 

14 

7  37  37.70 

38.66 

21  33  24.3 

22.2 

10.118 

93.53 

5  39.43 

15  46.44 

I& 

7  41  40.28 

41.25 

21  23  48.5 

46.3 

10.006 

94.44 

5  45.45 

15  46.60 

16 

7  45  42.32 

43.30 

+21  13  51.1 

48.7 

10.074 

-45.34 

+5  50.94 

15  46.56 

17 

7  49  43.82 

44.81 

21    3  32.0 

29.5 

10.051 

96.94 

5  55.88 

15  46.63 

18 

7  53  44.77 

45.77 

20  52  51.4 

48.8 

10.088 

97.19 

6    0.27 

15  46.71 

19 

7  57  45.16 

46.16 

20  4149.8 

47.0 

10.004 

98.00 

6    4.10 

15  46.79 

90 

8    I  44.98 

45.99 

20  30  27.4 

24.6 

9.98S 

98.86 

6    7.37 

15  46.87 

21 

8    5  44.23 

45.25 

+20  18  44.3 

41.3 

9.067 

-99.79 

+6  10.07 

15  46.96 

32 

8    9  42.90 

43.93 

20    6  40.8 

37.7 

9.983 

30.56 

6  12.18 

15  47.05 

23 

8  13  40.99 

42.02 

1954  17.1 

13.9 

9.909 

31.40 

6  13.70 

15  47.14 

24 

8  17  38.49 

39.52 

19  41  33.6 

30.3 

9.885 

38.99 

6  14.65 

15  47.23 

25 

8  21  35.41 

36.44 

19  28  30.4 

27,0 

9.800 

83.03 

6  15.02 

15  47.33 

26 

8  25  31.75 

32.78 

+19  15    7.9 

4.4 

9.836 

-33.83 

+6  14.80 

15  47.43 

27 

8  29  27.51 

28.53 

19    1  26.3 

22.7 

9.811 

34.69 

6  13.99 

15  47.53 

28 

8  33  22.69 

23.70 

18  47  25.8 

22.1 

9.787 

35.41 

6  12.60 

15  47.64 

29 

8  37  17.27 

18.28 

18  33    6.6 

2.9 

9.763 

36.18 

6  10.64 

15  47.75 

30 

841  11.27 

12.27 

18  18  29.1 

25.4 

9.739 

36.93 

6    8.09 

15  47.87 

31 

8  45   4.69 

5.68 

+18    3  33.7 

29.9 

9.714 

-«7.68 

+6    4.95 

15  47.99 

Aug.  1 

8  48  57.52 

58.50 

17  48  20.5 

16.7 

9.600 

38.41 

6    1.22 

15  48.11 

2 

8  52  49.76 

50.73 

17  32  49.8 

45.9 

9.665 

38.13 

5  56.90 

15  48.24 

3 

8  56  41.42 

42.37 

17  166i.9 

58.0 

9.641 

39.84 

5  52.00 

15  48.37 

4 

9    0  32.49 

33.42 

17    0  57.1 

53.2 

9.616 

40.54 

5  46.51 

15  48.50 

5 

9    4  22.97 

23.88 

+16  44  35.« 

31.9 

9.599 

-41.22 

+5  40.44 

15  48.H4 

6 

9   8  12.86 

'   13.75 

16  27  58.2 

54.3 

9.567       41.89 1 

5  33.77 

15  48  79 

7 

9  12    2.17 

3.04 

16  11    4.6 

0.7 

9.543 

49.56 

5  26.52 

15  48.94 

1            8 

9  15  50.90 

51.75 

15  53  55.4 

51.6 

9.518 

43.91 

5  18.69 

15  49.09 

9 

9  19  39.04 

39.87 

15  36  30.0 

27.1 

9.494       43.84 

5  10.27 

15  49.26 

10 

9  2;^  26.60 

27.40 

+15  18  51.3 

47.5 

1 

9.470    -44.46 

+5    1.27 

15  49.43 

11 

9  27  13.58 

14.35 

15    0  56.9 

5:^.2 

9.446 

45.07 

4  51.70 

15  49.60 

12 

9  30  59.99 

60.72 

14  42  48.3 

44.7 

9.489 

45.65 

4  41.56 

15  49.77 

13 

9  34  45.83 

46.53 

14  24  25.6 

22.1 

9.308 

46.S3 

4  30.85 

15  49.95 

14 

93831.11 

31.78 

14    5  49.2 

45.8 

9.37J 

46.80 

4  19.58 

15  50.13 

15 

9  42  15.84 

16.48 

+13  46  59.4 

5C.I 

9.359    -47.33 1 

+4    7.75 

15  50.31 

16 

9  46    0.04 

'     0.65 

+13  27  56.5 

53.3 

9.330 

-47.881 

+3  55.39 

15  50.50 

SiderMl 

Sidereal 

Time  of 

Time 

Semid. 

of 

Passing 

Mean 

Mori<l. 

Noon. 

m    a 
8.75 

8.71 

8.67 

8.62 

8.57 

8.52 
8.47 
8.42 
8.36 
8.30 

8.24 
8.18 
8.11 
8.04 
7.97 

7.90 
7.82 
7.74 

7.66 
7.58 

7.50 
7.42 
7.34 
7.26 
7.17 

7.09 
7.00 
6.92 
6.83 
6.74 

6.65 
6.57 
G.48 
6.39 
6.30 

6.21 
6.13 
6.04 
5.96 
5.87 

5.79 
5.71 
5.63 
6.65 
5.47 

5.40 
5.33 


h  m     a 
6  40  43.05 

6  44  39.60 

6  48  36.16 

6  52  32.71 

6  56  29.27 

7  0  25.83 
7  4  22.39 
7  8  18.94 
7  12  15.50 
7  16  12.06 

7  20  8.62 
7  24  5.18 
7  28  1.74 
7  31  68.29 
7  36  54.86 

7  39  61.40 
7  43  47.96 
7  47  44.61 
7  61  41.07 
7  65  37.62 

7  69  34.18 

8  3  30.74 
8  7  27.30 
8  1 1  23.85 
8  16  20.41 

8  19  16.96 
8  23  13.52 
8  27  10.07 
8  31  6.63 
8  35  3.18 

8  38  59.74 
8  42  56.29 
8  46  52.85 
8  50  49.40 
8  54  45.96 

8  58  42.51 

9  2  39.07 
9  6  36.62 
9  10  32.18 
9  14  28.73 

9  18  26.89 
9  22  21.84 
9  26  18.40 
9  30  14.96 
9  34  11.61 

9  38  8.06 
9  42  4.62 
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• 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

i 

1 

i 

Date. 

Apparent  Right 
Ascenuon. 

Apparent 
Deounation. 

Honrly 
Motion. 

Sanation 
of  Time 

for 

Ap|>arent 

Noon. 

Sf^mi- 
diametor 

at 
Apparent 

1.5  5o!.50 

Sidereal 

Time  of 

Semid. 

Paaaing 

Mend. 

1 

Sidereal 
Time        1 
of          ! 
Mean 
Noon.        1 

Mean  Noon. 

App. 
Noon. 

B 

0.65 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Deoll' 
nation. 

Aug.  16 

h    m     8 
9  46    0.04 

O         /        f/ 

+13  27  56.5 

// 
53.3 

B 

9.330 

01 
-47.98 

m     B 
+  3  55.39 

m     B 
1  5.33 

h   ni     a 
9  42    4.62 

17 

9  49  43.71 

44.29 

13    8  40.8 

37.7 

9.309 

46.41 

3  42.50 

15  50.69 

I  5.26 

946    1.17 

18 

9  53  26.86 

27.40 

12  49  12.7 

9.8 

9.988 

46.99 

3  29.10 

15  50.89 

1  5.19 

9  49  57.73 

19 

9  57    9.51 

10.01 

12  29  32.5 

29.7 

9.967 

49.49 

3  15.20 

1551.09 

1  5.12 

9  53  54.28 

W 

10    0  51.68     52.14 

12    9  40.4 

37.8 

9.947 

49.91 

3    0.82 

15  51.29 

1  .5.05 

9  57  50.83 

21 

10    4  33.38'  33.80 

+  11  49  36.7 

34.3 

9.998 

-50.38 

+  2  45.97 

15  51.49 

1  4.98 

10    1  47.38 

22 

10    8  14.62'    15.00 

1 

II  2921.9 

19.7 

9.909 

50.84 

2  30.66 

15  51.69 

1  4.92 

10    5  43.94 

23 

10  1155.43     55.77 

11    8  56.1 

54.1 

9.191 

51.S9 

2  14.92 

15  51.89 

1  4.85 

10    9  40.49 

24 

10  15  35.84     36.14 

10  48  19.7 

17.9 

9.175 

51.73 

1  58.77 

15  52.10 

1  4.79 

10  13  37.05; 

25 

10  19  15.84     16.10 

10  27  33.0 

31.4 

9.159 

59.16 

1  42.21 

15  52.31 

1  4.73 

10  17.33.60 

26 

10  22  55.45     55.67 

+10    6  36.3 

34.9 

9.143 

-59.57 

+  1  25.27 

15  52.52 

1  4.67 

10  21  30.16 

27 

10  26  34.71 

34.88 

9  45  29.8 

28.7 

9.198 

59.96 

1    7.98 

15  52.74 

1  4.61 

10  25  26.71 

28 

10  30  13.62 

13.75 

9  24  14.0 

13.2 

9.114 

53.35 

0  50.35 

15  52.!)6 

1  4.56 

10  29  2.3.26 

29 

10  33  52.20     52.29 

9    2  49.1 

48.5 

9.101 

53.79 

0  32.38 

15  53.18 

1  4.51 

10.33  19.81 

30 

10  37  30.47 

30.51 

8  41  15.4 

15.1 

9.088 

54.08 

+  0  14.10 

15  53.40 

1  4.46 

10  37  16.37 

31 

10  41    8.44 

8.43 

+  8  19  33.3 

33.3 

9.076 

-64.43 

-  0    4.48 

15  53.62 

1  4.41 

10  41  12.92  { 

Sept.  1 

10  44  46.13 

46.08 

7  57  43.0 

43.4 

9.065 

54.76 

0  23.34 

15  53.85 

1  4.37 

10  45    9.47  1 

2 

10  48  23.55    23.45 

7  35  44.9 

45.6 

9.054 

55.07 

0  42.47 

15  54.08 

1  4.33 

10  49    6.02] 

3 

10  52   0.72      0.57 

7  13  39.3 

40.3 

9.044 

55.38 

1     1.85 

15  54.32 

1  4.29 

10  53    2.58; 

4 

10  55  37.65 

37.45 

6  51  26.6 

27.9 

9.034 

55.67 

1  21.47 

15  54.55 

1  4.25 

10  56  59.13  I 

5 

10  59  14.35 

14.10 

+  6  29    7.1 

8.7 

9.095 

-55.95 

-  1  41.31 

15  54.79 

1  4.22 

11    0  55.69 

6 

11    2  50.85 

50.55 

6    641.1 

43.0 

9.016 

56.91 

2    1.37 

15  55.03 

1  4.19 

11     4  52:24 

7 

11    627.15 

26.80 

5  44    9.1 

11.3 

9.009 

56.46 

2  21.62 

15  55.28 

1  4.17 

11    8  48.79 

8 

11  10    3.261     2.86 

5  21  31.3 

33.8 

0.009 

56.09 

2  42.04 

15  55.!)3 

I  4.15 

11  12  45.34* 

9 

11  13  39.22 

38.76 

4  58  48.1 

50.9 

B.995 

56.90 

3    2.64 

15  55.79 

1  4.13 

11  1641.90 

10 

11  17  1.').03 

14.52 

+  4  35  59.8 

63.0 

8.989 

-57.11 

-  3  23.38 

15  56.05 

1  4.11 

1 1  20  38.45 

11 

1 1  20  50.70 

50.14 

4  13    6.8 

10.4 

8.984 

57.30 

3  44.25 

15  56.31 

1  4.10 

1 1  24  35.00 

12 

1 1  24  26.26 

25.65 

3  50    9.4 

13.3 

8.960 

57.47 

4    5.23 

15  56.57 

1  4.08 

11  28  31.55 

13 

1128    i.rj 

1.07 

3  27    7.9 

12.2 

8.976 

67.63 

4  26.31 

15  56.83 

1  4.07 

11  32  28.10; 

14 

11  31  37.11 

36.40 

3    4    2.8 

7.4 

8.974 

57.78 

4  47.48 

15  57.09 

1  4.06 

1 1  36  24.65 

15 

11  35  12.44  i   11.68 

t 

+  2  40  54.3 

59.3 

8.979 

-57.99 

-  5    8.70 

15  57.36 

1  4.06 

11  40  21.21 

16 

1 1  38  47.74  1  46.93 

2  17  42.8 

48.1 

8.971 

68.03 

5  29.95 

15  57.63 

1  4.06 

II  44  17.76 

17 

1 1  42  23.03 

22.16 

1  54  28.6 

34.2 

8.970 

56.14 

5  51.20 

15  57.90 

1  4.06 

11  48  14.32; 

18 

1 1  45  58.33 

57.41 

1  31  12.0 

18.0 

8.971 

58.94 

6  12.44 

1558.17 

1  4.06 

11  52  10.87 

19 

1 1  49  33.67  1  32.69 

1    7  53.4 

59.8 

8.974       58.31 

6  .33.65 

15  58.44 

1  4.07 

1 1  56    7.42 

20 

1 1  53    9.06 

8.03 

+  0  44  33.0 

39.8 

8.977 

-58.38 

-  6  54.80 

15  58.71 

1  4.08 

12    0    3.97 

21 

1 1  56  44.54 

43.46 

+  0  21  11.2 

18.3 

8.981 

58.43 

7  15.87 

15  58.98 

1  4.09 

12    4    0.52 

22 

12    020.13 

19.00 

-  0    2  11.7 

4.3 

8.986 

56.47 

7  36.84 

15  59.25 

1  4.11 

12    7  57.07 

23 

12    355.85 

54.67 

0  25  35.4 

27.6 

8.999 

58.49 

7  57.67 

15  59.52 

1  4.13 

12  11  53.63 

24 

12    7  31.73     30.49 

0  48  59.5 

51.4 

8.999 

58.51 

8  18.34 

15  59.79 

1  4.15 

12  15  50.18 

25 

12  11    7.78 

6.48 

-  1  12  2.3.7 

15.2 

9.007    -58.51 

-  8  38.84 

16    0.06 

1  4.18 

12  19  46.74 

26 

12  14  44.03 

42.68 

1  35  47.8 

38.9 

9.016 1     58.40 

1 

8  59.13 

16    0.33 

1  4.21 

12  23  43.29, 

27 

12  18  20.51 

19.10 

1  59  11.3 

2.1 

9.085 1     58.4« 

9  19.20 

16    0.60 

1  4.25 

12  27  39.84  ' 

1 

28 

12  21  57.24 

55.78 

2  22  34.0 

24.5 

9.036       58.49 

9  39.03 

.  16    0.87 

1  4.28 

12  31  36.39 

29 

12  25  34.23 

32.72 

2  45  55.4 

45.6 

9.048 ;     58.36 

9  58.59 

16    1.14 

1  4.32 

12  35  32.94 

30 

12  29  11.50  1     9;ii4 

-  3    9  15.3 

5.2 

9.060  !  -58.99  ^ 

-10  17.86 

16    1.41 

1  4.36 

12  39  29.49 

31 

12  32  49.08     47.47 

-  3  32  33.3 

22.9 

9.073    -5890 

-~  10  36.83: 

16    1.68 

1  4.40 

12  43  26.05 

Note.— For  mean  timt^  interval  of  aemidiameter  paaaing  meridian,  subtract  0'.18  from  the  aidercal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

I 

Date. 

Apparent  Right 
Ascenaion. 

Apparent 
DeoUnaitlon. 

Honrly 
Motion. 

Equation 
of  Time 

for 

Anpareut 

isoon. 

Semi- 
diameter 

at 
Apparent 

Tsoon. 

Siderttt] 
Time  of 
Semid. 
Paaaing 
Merid. 

Siden»l 
Time 

of 
Mean 

Noon. 

1 

1 
h    m     8        1 

12  43  26.05 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Ascen. 

Decli- 
nation. 

Oct.     1 

h    ro     8 
12  32  49.08 

8 

47.47 

O         i        II 

-  3  32  33.3 

II 
22.9 

8 

9.073 

-58.90 

in     8 
-10  36.83 

16     L68 

Ill     8 

1  4.40 

2 

12  36  26.98 

25.32 

3  55  49.0 

38.4 

0  067 

58.10 

10  5-^.48 

16    1.95 

1  4.44 

12  47  22.60 

3 

12  40    5.21 

3.50 

4  18  62.1 

51.3 

9.101 

57.96 

11  13.79 

16    2.23 

1  4.49 

12  51  19.15  ] 

4 

12  43  43.80 

42.04 

4  42  12.1 

1.1 

9.116 

57.85 

11  31.75 

16    2.,50 

1  4.54 

12  55  15.70 

5 

12  47  22.7G 

20.96 

5   5  18.6 

7.3 

9.131       57.70 

! 

1 1  49.35 

16    2.78 

1  4.60 

12  59  12.26 

6 

12  51    2.11 

0.26 

-  528  21.4 

9.8 

9.148  '  -57.53 

-12    6.56 

16    3.06 

1  4.66 

13    3    8.81 

7 

12  54  41.86 

39.96 

5  51  20.1 

8.2 

9.165 ,     57.35 

12  23.36 

16    ,3.34 

1  4.72 

13    7    5.3U 

8 

12  58  22.02 

20.08 

6  14  14.0 

2.0 

9.163       57.15 

12  39.75 

16    3.62 

1  4.79 

13  11     1.01 

9 

13    2    2.62 

0.64 

6  36  63.0 

50.7 

9.801       56.04 

12  55.70 

16    3.90 

1  4.86 

13  14  58.47 

10 

13    5  43.68 

41.65 

6  59  46.7 

34.2 

9.990       56.70 

1 

13  11.19 

16    4.18 

1  4.92 

13  18  55.02 

11 

13    9  25.21 

23.14 

-  7  22  24.6 

12.0 

9.940 

-56.45 

-13  26.21 

16    4.47 

1  5.00 

13  22  51.57 

12 

13  13   7.23 

5.12 

7  44  56.4 

43.6 

9.961 

56.19 

13  40.75 

16    4.75 

1  5.08 

13  26  48.12 

13 

13  16  49.75 

47.60 

8    7  21.6 

8.7 

9.963       55.91 1 

13  54.79 

16    5.03 

1  5.16 

13  30  44.68 

14 

13  20  32.79 

30.60 

8  29  39.9 

26.8 

9.305 

55.61 

14    8.31 

16    5.31 

1  5.24 

13  34  41.23  1 

15 

13  24  16.37 

14.14 

8  51  50.9 

37.7 

9.398 

55.30 

14  21.29 

16    5.60 

1  5.32 

13  38  37.70 

16 

13  27  60.51 

58.24 

-  9  13  54.3 

41.0 

9.358    -54.97 

-14  33.70 

16    5.88 

1  5.40 

13  42  34.34 

17 

13  31  45.24 

42.94 

9  35  49.6 

36.2 

9.376 

54.69 

14  45.53 

16    6.15 

1  5.49 

13  46  30.89 

18 

13  35  30.57 

28.23 

9  57  36.5 

23.0 

9.403       54.87 

14  56.76 

16    6.43 

1  5.58 

13  50  27.44 

19 

13  39  16.52 

14.15 

10  19  14.5 

0.9 

9.498       53.90 

15    7.36 

16    6.70 

1  5.67 

13  54  24.00 

20 

13  43   3.12 

0.72 

10  40  43.4 

29.7 

9.456       63.50 

15  17.32 

16    6.97 

I  5.77 

13  58  20.55 

21 

13  46  50.37 

47.94 

-11    162.8 

49.1 

9.483 

-53.10 

-15  26.63 

16    7.24 

1  5.87 

14    2  17.10 

•22 

13  60  38.30 

35.84 

112272.2 

58.5 

9.619 

58.68 

15  35.26 

16    7.51 

1  5.97 

14    6  13.65 

23 

13  54  26.94 

24.46 

1143  71.4 

57.7 

9.541 

S8.94 

15  43.19 

16    7.77 

1  6.07 

14  10  10.21 

24 

13  58  16.29 

13.79 

12   4  59.9 

46.3 

9.578 

51.79 

15  50.40 

16    8.03 

1  6.17 

14  14    6.76 

25 

14    2   6.38 

3.85 

12  25  37.4 

23.8 

9.603 

51.33 

15  56.87 

16    8.29 

1  6.28 

14  18    3.32 

26 

14    5  57.22 

54.66 

-12  45  63.5 

49.9 

9.634 

-60.84 

-16    2.60 

Iff   8.54 

I  6.38 

14  21  59.87 

27 

14    9  48.81 

46.23 

13    6  17.7 

4.2 

9.686 

50.34 

16   7.57 

16    8.79 

1  6.49 

14  25  56.43 

28 

14  1341.18 

38.58 

13  26  19.7 

6.3 

9.699 

49.89 

16  11.76 

16    9.04 

1  6.60 

14  29  52.98 

29 

14  17  34.34 

31.72 

13  45  69.1 

55.8 

9.73S 

49.96 

16  15.16 

16    9.29 

1  6.71 

14  33  49.54 

30 

14  21  28.29 

25.65 

14    5  45.5 

32.3 

9.765 

48.73 

16  J  7.77 

16    9.54 

1  6.82 

14  37  46.09 

3i 

14  25  23.05 

20.30 

-14  24  68.5 

55.4 

9.799 

-48.17 

-16  19.58 

16    9.78 

1  6.93 

14  41  42.64 

Not.    I 

14  29  18.62 

15.95 

14  44  17.6 

4.6 

9.839 

47.59 

16  20.57 

16  10.03 

1  7.05 

14  45  39.19 

2 

14  33  15.00 

12.32 

15    2  72.4 

59.6 

9.866 

46.99 

16  20.75 

16  10.27 

I  7.17 

14  49  35,75 

3 

14  37  12.20 

9.51 

15  2152.5 

39.8 

9.000 

46.36 

16  20.11 

16  10.51 

1  7.29 

14  53  32.30 

4 

14  41  10.23 

7.53 

15  40  17.4 

4.9 

9.935 

45.71 

16  18.64 

16  10.75 

1  7.41 

14  57  28.86 

5 

14  45    9.09 

6.39 

-15  58  26.8 

14.5 

9.969 

-45.06 

-16  16.35 

16  10.99 

1  7.52 

15    1  25.41 

6 

14  49    8.78 

6.08 

16  1620.1 

8.0 

10.004 

44.38 

16  13.23 

16  11.23 

1  7.64 

15    5  21.97 

7 

14  53    9.30 

6.60 

16  33.57.0 

45.1 

10.038 

43.68 

16    9.27 

16  11.47 

1  7.76 

15    9  18.52 

8 

14  57  10.64 

7.95 

1651  17.1 

5.5 

10.073 

49.96 

16    4.49 

16  11.71 

1  7.88 

15  13  15.08 

9 

15    1  12.82 

10.13 

17    8  20.0 

8.6 

10.107 

49.95 

15  58.88 

16  11.95 

1  8.00 

15  17  11.63 

1 

10 

15    5  15.82 

13.14 

-I7  24G5.2 

54.1 

10.149 

-41.51 

-15  52.44 

16  12.18 

1  8.12 

1521    8.19 

11 

15    0  19.65 

16.98 

17  41  32.3 

21.5 

10.177 

40.74 

15  45.17 

16  12.41 

1  8.24 

15  25    4.74  1 

12 

15  13  24.33 

21,67 

17  57  40.8 

30.4 

10.919 

39.96 

15.37,06 

16  12.63 

1  8.,36 

1529    1.30 

13 

15  17  29.83 

27.19 

18  13  30.4 

20.4 

10.946 

39.17 

15  28.12 

16  12.85 

1  8.48 

15  32  57.85 

14 

15  21  36.16 

33.54 

18  28  60.9 

51.1 

10.981 

36.35 

15  18.36 

16  13.07 

1  8.60 

15  36  54.41 

16 

15  25  43.31 

40.71 

-1844  11.7 

2.2 

10.315 

-37.5.1 

-15    7.77 

16  13.28 

1  8.72 

15  40  50.97 

16 

15  29  51.29 

48.72 

-18  58  62.4 

53.3 

10.350 

-36.69 

-14  .56.35 

1    16  13.41) 

1  8.84 

15  44  47.52  1 

NOTB.r-For  mean  time  intervul  of  8cmidinmeter  p".3sing  meridian,  subtract  0*.18  from  the  sidereal  interval. 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

\ 
\ 

\ 

t 

Date. 

Apparent  Bight 
ABoensionr 

Apparent 
Deounation. 

Hourly 
Motion. 

Sanation 
of  Time 

for 

Apparent 

IcToon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Mdereal 

Time  of 

Semid. 

Poaaing 

Motid. 

Sideraal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Koon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen. 

DeoU- 
nation. 

Nov.  16 

h   m    a 
152951.29 

48.72 

-18  58  62.4 

53.3 

a 
10.350 

11 
-86.69 

m     8 
-14  56.35 

16  13!49 

m    a 
1    8.84 

h  m     a 
15  44  47..52 

17 

15  33  60.10 

57.56 

19  13  32.7 

23.9 

10.384 

35.83 

14  44.10 

16  13.70 

1    8.95 

15  48  44.07 

18 

15  38    9.74 

7.23 

19  27  42.2 

33.8 

10.419 

34.96 

14  31.02 

16  13.90 

1    9.06 

15  52  40.63 

19 

15  42  20.20 

17.72 

19  41  30.7 

22.6 

10.453 

34.07 

14  17.13 

16  14.10 

I    9.17 

15  56  37.18 

20 

15  46  31.47 

29.02 

19  54  57.8 

50.0 

10.487 

33.16 

14    2.42 

16  14.29 

1    9.28 

16    0  33.74 

21 

15  50  43.55 

41.14 

-20    7  63.0 

55.6 

10.501 

-39.95 

-13  46.90 

16  14.48 

1    9.39 

16    4  30.29 

22 

15  54  56.44 

54.07 

20  20  46.0 

39.0 

10.554 

31.39 

13  30.57 

16  14.66 

1    9.50 

16    8  26.85 

23 

15  59  10.12 

7.79 

20  33    6.6 

0.0 

10.567 

30.38 

13  13.44 

16  14.84 

1    9.61 

16  12  23.41 

24 

16    3  24.50 

22.30 

20  44  64.4 

58.1 

10.890 

99.49 

12  55.53 

16  15.01 

1    9.72 

16  16  19.97 

25 

16    7  39.a3 

37.59 

20  56  39.0 

33.0 

10.059 

96.45 

12  36.85 

16  15.17 

1    9.82 

16  20  16.52 

26 

16  11  55.83 

53.64 

-21    7  60.1 

44.5 

10.688 

-»/.47 

-12  17.41 

16  15.33 

1    9.92 

16  24  13.06, 

27 

16  16  12.58 

10.44 

21  18  37.4 

32.1 

10.719 

96.46 

1 1  57.22 

16  15.49 

1  10.01 

16  28    9.64 

28 

16  20  30.04 

27.96 

21  28  60.6 

55.7 

10.749 

95.47 

1 1  36.32 

16  15.65 

1  10.11 

16  32   6.20 

29 

16  24  48.21 

46.19 

21  38  59.4 

54.8 

10.771 

94.44 

11  14.71 

16  15.81 

1  10.20 

16  36    2.75 

30 

16  29    7.06 

5.10 

21  48  3.3.4 

29.2 

10.799 

93.40 

10  52.42 

16  15.96 

1  10.29 

16  39  59.31 

Deo.    1 

16  33  26.57 

24.67 

-21  57  42.4 

38.5 

10.896 

-99.35 

-10  29.47 

16  16.11 

1  10.38 

16  43  55.87  | 

2 

16  37  46.71 

44.88 

22    6  26.0 

22.5 

10.651 

91.99 

10    5.89 

16  16.25 

1  10.46 

16  47  52.43  | 

3 

16  42    7.45 

&.69 

22  14  44.0 

40.8 

10.875 

90.91 

9  41.70 

16  16..39 

1  10.53 

16  51  4a98  \ 

4 

16  46  28.77 

27.08 

22  22  36.2 

33.3 

10.880 

19.13 

9  16.93 

16  16.53 

1  10.60 

16  55  45.54  ; 

5 

16  50  50.63 

49.02 

22  29  62.2 

59.6 

10.991 

16.05 

8  51.61 

16  16.66 

1  10.68 

16  59  42.09 

6 

16  55  13.02 

11.48 

-22  36  61.8 

59.5 

10.949 

-16.95 

-  8  25.78 

16  16.79 

1  10.75 

17    3  38.65 

7 

16  59  35.88 

34.41 

22  43  34.8 

32.7 

10.989 

15.83 

7  59.48 

16  16.92 

1  10.82 

17    7  35.21 

8 

17    3  59.19 

57.80 

22  49  40.9 

39.0 

10.961 

14  71 

7  32.72 

16  17.04 

i  10.88 

17  11  31.77 

9 

17    8  22.94 

21.63 

22  55  19.9 

18.3 

10.997 

13.58 

7    5.53 

16  17.16 

1  10.94 

17  15  28.32 

10 

17  12  47.07 

45.84 

23    0  31.7 

30.3 

11.013 

19.43 

6  37.94 

16  17.27 

1  11.00 

17  19  24.88 

U 

17  17  11.56 

10.41 

-23    5  16.1 

14.9 

11  098 

-11.96 

-  6  10.00 

16  17.38 

1  11.05 

17  23  21.44 

12 

17  21  36.88 

35.32 

23    9  33.1 

32.1 

11.041 

10.13 

5  41.73 

16  17.49 

1  11.10 

17  27  18.00 

13 

17  26    1.51 

0.54 

23  13  22.3 

21.5 

11.059 

8.96 

5  13.15 

16  17.39 

1  11.14 

17  31  14.66; 

14 

17  30  26.91 

26.03 

23  16  43.6 

43.0 

11.083 

7.89 

4  44.30 

16  17.69 

1  11.18 

17  3511.12 

15 

17  34  52.55 

51.76 

23  19  37.1 

36.6 

11.073 

6.65 

4  15.21 

16  17.78 

1  11.21 

17  39    7.67 

16 

17  39  18.39 

17.69 

-23  22   2.6 

2.2 

11.060 

-5.48 

-  3  45.92 

16  17  86 

1  11.23 

17  43    4.23 

17 

17  43  44.41 

43.80 

23  23  59.9 

59.6 

11.087 

4.31 

3  16.44 

16  17.93 

i  11.25 

17  47    0.78 

18 

17  48  10.59 

10.07 

23  25  29. 1 

28.9 

11.093 

3.13 

2  46.81 

16  18.00 

1  11.27 

17  50  57.34 

19 

17  52  36.89 

36.46 

2:3  26  30.1 

29.9 

11.098 

1.96 

2  17.06 

16  18.07 

1  11.28 

17  54  5:).90 

20 

17  57    3.28 

2.94 

23  27    2.8 

2.7 

11.101 

-0.78 

1  47.22 

16  18.13 

1  11.29 

17  58  50.46 

21 

18    1  29.73 

29.48 

-23  27    7.3 

7.3 

11.103 

-1-0.40 

-  1  17.32 

16  18.18 

1  11.30 

18    2  47.02  1 

22 

18    5  56.23 

56.07 

23  26  43.6 

43.6 

11.104 

1.58 

0  47.37 

16  18.23 

1  11.30 

18    6  43..58 

23 

18  10  22,72 

22  65 

23  25  51.6 

51.6 

11.104 

9.75 

-  0  17.42 

16  18.27 

1  11.30 

18  10  40.13 

24 

18  14  49.18 

49.20 

23  24  31.3 

31.3 

11.109 

3.93 

+  0  12.50 

16  18.30 

1  11.29 

18  14  36.69 

25 

18  19  15.57 

15.68 

23  22  42.8 

42.8 

11.098 

6.10 

0  42.34 

16  18.33 

1  11.28 

18  18  33.25 

26 

18  23  41.86 

42.07 

-23  20  26. 1 

26.0 

11.003 

+  6.98 

••-  1  12.08 

16  18.35 

1  11.26 

18  92  29.81 

27 

18  28   8.03 

8.33 

23  17  41.3 

41.1 

11.067 

7.45 

1  41.70 

16  18.37 

i  11.23 

18  26  26.36 

28 

18  32  34.03 

34.42 

23  14  28.5 

28.2 

11.079 

8.61 

311.16 

16  18.38 

1  11.20 

18  30  22.92 

99 

18  36  59.83 

60.31 

23  10  47.7 

47.3 

11.070 

9.77 

2  40.40 

16  18.39 

1  11.17 

18  34  19.48 

30 

18  41  25.38 

25.95 

23    6  39.0 

38.5 

Il.Of.9 

10.09 

3    9.40 

16  18.40 

1  11.14 

18  38  16.04; 

1 

31 

18  45  50.66 

51.32 

-23    2    2.6 

2.0 

11.047 

-1-19.08 

-1-  3  38.14 

16  18.40 

1  11.10 

18  4212.59 

32 

18  50  15.64 

16.39 

-22  56  58.6 

57.8 

11.033 

+13.94 

+  4    6.57 

16  18.40 

1  11.05 

18  46   9.15, 

NOTB. — For  mean  time  interval  of  aemidiameter  passinK  meridian,  niibtract  0M9  from  the  sidereal  interraL 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINaTON. 


Date. 


MeanTiiiK 

of 

Transit. 


Jan. 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 


27 

28 
29 
30 
31 

Feb.  I 
2 
3 
4 


6 
7 
8 
9 
II 

12 
13 
14 
15 
16 


b     m 

14  36.r»o 

15  29.24 

16  20.73 

17  11.42 

18  1.95 

18  53.10 

19  45.64 

20  40.03 

21  36.31 

22  33.83 

2:)  31.42 

0  27.67 

1  21.41 

2  12.05 

2  59.63 

3  44.60 

4  27.67 

5  9.68 

5  51.51 

6  33.98 

7  I7.J)0 

8  3.93 

8  52.49 

9  43.66 

10  37.04 

11  31.83 

12  26.98 

13  21.55 

14  15.04 

15  7.39 

15  58.99 

16  50.45 

17  42.48 

18  35.64 

19  'M).\8 

20  25.87 

21  22.00 

22  17.50 

23  1 1 .30 

0    2.70 

0  51.38 

1  37.52 

2  21.61 

3  4.30 
3  46.33 


Diir.for 
1  Hour 

of 
Long. 


ni 
Q.9I7 

3.168 

3.135 

3.104 

3.113 

9.156 
3.336 
3.307 
3.377 
3.407 

3.381 
3.338 
9.177 
3.044 
1.9Q4 

1.839 
1.767 
1.740 
I.T50 
1  794 

1.870 
1.969 
3.079 
3.189 
3.360 

9.397 
3.391 
3.953 
9304 
3.169 

9.143 
9.159 
9.189 
9.344 
3396 

3.336 
3.333 
S.983 
9.195 
3.085 

1.973 
1.876 
1.803 
1.760 
1.749 


Kitrht 

Ascvnaiou 

of 

Centre. 


Diflf.for 
IHour 

of 
Long. 


h    ni     H 
9  22  10.48 

0  18  53.80; 

1  14  28.16' 

2  9  14.08' 

3  3  50.621 

3  59    5.11 

4  55  42.27 

5  54  11.57 

6  54  33.73 
756  11.38 

8  57  52.78 

9  58  13.14 

20  56    2.8() 

21  50  46.71 

22  42  25.67 

23  31  27  51 

0  18  35.53 

1  4  39.96 

1  50  32.61 

2  37    4.82 

3  25   3.88 

4  15   9.56 

5  7  47.78 

6  3    2.8J 

7  0  31.38 


7  59  24.07 

8  58  38.35 

9  57  18.62 
10.54  53.05 

11  51  19.23 

12  46  59.91 

13  42  32.88 

14  38  39.72 

15  35  54.46 

16  34  32.16 

17  34  19.49 

18  34  32.95 

19  34    8.91 

20  32    3.41 
2127  31.46 

22  20  16.70 

23  1 0  29.28 
23  58  38.10 

0  45  22.99 

1  31  28.71 


8 

143.96 
140.30 
137.71 
1.16.41 
136.98 

139.55 
143.76 
148.68 
159.90 
154.79 

153.11 
148.09 
14031 
133.86 
195.59 

119.87 
116.14 
114.59 
115.18 
117.85 

133.37 
138.30 
134.99 
141.17 
145.85 

148.09 
147.73 
145.43 
149.44 
139.91 

138.74 
139.31 
141.59 
144.83 
148.33 

150.41 
150.36 
147.38 
141.94 
135.39 

138.55 
199.71 
118.39 
115.74 
115.06 


Goocentiio 

Decimation 

of 

Centre. 


-1-1610  58.4 
12  36  52.7 

8  1643.1 
+  3  26   4  2 

-  i:i621.5 

-  6  39  5.3 
-11  1751.1 
-15  15  53.3 
-1815  15.4 
-20    133.7 

-2027  13.7 
-19  33  36.6 
-17  3016.8 
-14  31  49.9 
-10  54    8.1 

-  6  5146.3 

-  23658.5 
+  140  13.5 

5  51  16.5 

9  48   7.8 

+13  22  20.3 
1624  19.5 
1843  10.8 
20  7  12.8 
20  25  40.2 

+19  31  18.8 

17  22  59.7 

14  6  53.1 

9  55  43.2 

+  5  6  38.7 

-  0  1  8.8 
-58  lO.I 

-  9  55  33.5 
-14  5  31.4 
-17  21  57.0 

-19  31  37.5 
-20  26  8.3 
-20  3  39.5 
-18  29  24.5 
-15  54  19.2 

-12  32  27.4 

-  8  38  27.5 

-  4  25  52.2 

-  0  6  25.3 
+  4  9  51.6 


Difffor 
IHoor 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridism. 

-465.9 

a 
68.48 

-«9.1 

67.81 

-605.9 

67.22 

-750.9 

66.93 

-763.8 

67.09 

-739.9 

67.71 

-653.8 

68.74 

-598.7 

69.89 

-361.9 

70.84 

-166.1 

71.22 

+  37.5 

70.80 

996.8 

69.56 

384.0 

67.81 

501.7 

65.85 

580.7 

64.03 

+686.1 

62.57 

643.7 

61.63 

638.8 

61.24 

613.3 

61.43 

567.5 

62.15 

+499.4 

63.33 

405.8 

64.83 

983.4 

66.48 

+138.1 

67.98 

-43.0 

69.08 

-«a9.6 

69.59 

-409.8 

69.49 

-565.7 

66.95 

-689.0 

68.26 

-754.9 

67.69 

-776  5 

67.46 

-750.7 

67.65 

-678.9 

68.23 

-564.9 

69.05 

-419.9 

69.85 

-939.4 

70.33 

-39.9 

70.22 

+148.4 

69.43 

317.0 

68.06 

459.3 

66.37 

+550.8 

64.65 

613.6 

63.15 

644.6 

62.03 

648.6 

61.40 

-HS0.9 

61.28 

Geooentric 

Semi- 
diameter. 


/         H 

5  48.6 

5  55.4 

6  1.0 
6  5.5 
6    9.0 

6  11.4 
6  12.2 
6  11.2 
6  8.0 
6    2.4 

5  54.5 
5  44.3 

5  33.5 

6  22.1 
5  11.3 

5  1.9 
4  54.6 
4  49.9 
4  48.2 
4  49.5 

4  53.8 

5  1.0 
5  10.4 
5  21.4 
5  33.3 

5  45.0 

5  55.5 

6  4.1 
6  10.1 
6  13.5 

6  14.3 
6  13.0 
6  10.0 
6  5.8 
6   0.5 

5  54.4 
5  47.5 
5  39.8 
5  31.6 
5  22.8 

5  14.0 
5  5.6 
4  58.2 
4  52.3 
4  48.5 


Bqiiatorial 

Horizontal 

Parallax 


57  55.6 

58  19.8 
58  40.3 

58  57.0 

59  9.9 

59  18.5 
59  21.6 
59  18.0 
59  6.2 
58  45.6 

58  16.5 
57  40.2 
56  59.5 
56  17.6 
55  37.9 

55  3.3 
54  36.5 
54  19.3 
54  12.9 
54  17.9 

54  33.6 

54  59.8 
.55  34.4 

56  15.0 

56  58.6 

57  41.5 

58  20.3 

58  51.8 

59  1 3.9 
59  26.3 

59  29.3 
59  24.5 
59  13.5 

58  57.8 
58  38.5 

58  16.1 
57  50.9 
57  22.7 
56  52.2 
56  20. 1 

55  47.7 
55  16.9 
54  49.6 
54  28.0 
54  13.9 


Bright 
Limos. 


s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 


s. 

s. 
s. 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 


N. 


s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 

s. 


.N. 
.N. 


1. 
I. 
I. 
I. 
I. 


s. 
s. 
s. 
s. 
s. 
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MOON-OULMINATIONS,    1888. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

1 

Date. 

Mean  Time 

of 

Trauait. 

h     m 

Diff.for 
IHoiir 

of 
lA}uf:. 

Ilijrht 

AHconsion 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

(reocentric 

Declination 

.»f 

Centre. 

O         t         tl 

DifTfor 
1  Hour 

of 
Long. 

Sid.  Time 

ofSemitl. 

Passing 

Meridian. 

GeiH'ontric 

Semi- 
diameter. 

Kquat4)rial 

EIoriz4mtaI 

Pamllax. 

i 

Bright 
Limbs. 

m 

Ii    ni     H               » 

II 

8 

/           // 

/      // 

Feb.  16 

3  46.33 

1.749 

1  31  28.71 

115.06 

+  4    951.6 

+«39.9 

61.28 

14  48.5 

54  13.9 

1.         s. 

17 

4  28.49 

1.770 

2  17  41.42 

116.31 

8  14  10.0 

5oo.8 

61.69 

14  47.1 

54    8.9 

I.         s. 

18 

5  11.51 

1.891 

3   4  46.25 

119.38 

1 1  58   9.4 

.S37.8 

62.56 

14  48.6 

54  14.5 

I.         s. 

19 

5  56.08 

1.898 

3  53  24.41 

124.03 

15  13  15.0       444.1 

1 

63.83 

,    14  53.1 

.54  30.9 

I.         s. 

20 

6  42.75 

1.994 

4  44    9.23 

129.84 

17  50    5.0 

3:i5.9 

65.34 

15    0.6 

54  58.4 

I.         s. 

21 

7  31.86 

2.098 

5  37  20.37 

136.09 

+  19  38  23.5 

+201.0 

66.91 

15  10.8 

55  36.1 

I.         s. 

22 

8  23.40 

3.193 

6  32  57.36 

141.81 

20  27  39. 1 

+  41.3 

68.29 

15  2:^.4 

56  22.4 

1.      N. 

23 

9  16.96 

3.963 

7  30  36.02 

146.07 

20   8  43.4 

-138.2 

69.27 

15  37.5 

57  14.2 

I.      N. 

24 

10  11.79 

3.398 

8  29  31.72 

148.19 

18  36   4.0 

-334.7 

69.73 

15  52.1 

58    7.7 

I.      N. 

25 

1 1     7.03 

3.399 

9  28  52.17 

148.30 

15  50  12,7 

-501.0 

69.68 

,    16    5.8 

58  57.9 

I.      N. 

26 

12     1.97 

S.376 

10  27  53.86 

146.78 

+  11  58  57.3 

-648.9 

69.31 

16  17.2 

59  39.8 

1.      N. 

27 

12  56.23 

8.246 

11  26  14.84 

144.99 

7  16  48.0 

-753.5 

68.88 

16  25.1 

60    8.9 

II.      S. 

28 

13  49.85 

3.335 

12  23  57.57 

143.73 

f  2    4    7.5 

-803.4 

68.60 

16  28.9 

60  22.9 

IT.      S. 

•   29 

14  43.19 

3.334 

13  21  23.46 

143.65 

-  3  17  12.8 

-794.9 

68.63 

16  28.4 

60  20.9 

11.      S. 

Mar.    1 

15  36.75 

3.343 

14  19   2.41 

144.81 

-  8  26  58.0 

-731.7 

69.00 

1624.1 

60    5.3 

II.      S. 

2 

16  30.97 

3.377 

15  1721.09 

146.86 

-12  56   7.1 

-€19.4 

69.55 

16  17.0 

59  38.9 

II.      S. 

3 

17  26.06 

3.312 

16  1631.74 

148.97 

-16  34  40.1 

-487.4 

70.11 

16    7.9 

59    5.8 

11.      S. 

4 

18  21.83 

2.331 

17  16  23.77 

150.13 

-19   6  2.3.5 

-387.7 

70.40 

15  57.9 

58  28.8 

II.      S. 

5 

19  17.71 

3.318 

IH  16  22.26 

149.39 

-20  23  13.5 

-95.7 

70.19 

15  47.6 

57  51.3 

II.  N. 

6 

20  12.84 

3.369 

19  15  35.82 

146.38 

-20  23  25.7 

+  92.7 

69.40 

15  37.7 

57  14.9 

II.  N. 

7 

21     6.36 

3.187 

20  13  12.18 

141.40 

-19  Ii  25.7 

+263.2 

68.11 

15  28.4 

5(5  40.5 

11.  N. 

8 

21  57.64 

3.085 

21    8  33.60 

135.99 

-16  56  33.3 

405.9 

66.50 

15  19.6 

56    8.4 

II.  N. 

9 

22  46.4 1 

1.961 

22    i  24.96 

139.04 

-13  51    5.7 

515.8 

64.84 

15  11.6 

55  38.9 

11.  N. 

10 

23  32.82 

1.889 

22  51  53.25 

133.48 

-10    8  24.0 

593.3 

63.34 

15    4.3 

55  12.1 

12 

0  17.23 

1.817 

23  40  22.10 

119.16 

-  6    1  30.5 

637.1 

62.18 

14  57.9 

54  48.4 

13 

I     0.22 

1.770 

0  27  25.08 

116.36 

-  1  42  28.5 

+653.5 

61.44 

14  52.4 

54  28.3 

1.           S. 

14 

1  42.42 

1.751 

1  13  40.78 

1 15.22 

+  2  37  50.0 

644.0 

61.17 

14  48.2 

54  13.1 

I.           S. 

15 

2  24.51 

1.760 

1  59  49.21 

115.75 

6  49  35  4 

611.1 

61.38 

14  4.5.7 

54    3.8 

I.           S. 

16 

3    7.12 

1.795 

2  46  29.52 

117.86 

10  43  39.9 

555.8 

62.01 

14  44.9 

54    0.7 

I.           S. 

17 

3  50.86 

1.854 

3  34  1 7.86 

131.40 

14  11  13.6 

478.3 

63.04 

14  47.0 

54    8.4 

1.         s. 

1 

18 

4  36.24 

1.931 

• 

4  23  44.67 

126.01 

+17    321.2 

+378.4 

64.31 

14  51.4 

54  24.6 

I.         s. 

19 

5  23.61 

3.018 

5  15  10.86 

131.24 

19  10.52.9 

355.3 

65.74 

14  58.6 

54  51.1 

I.         s. 

20 

6  13.08 

3.104 

6   8  43.67 

136.44 

20  24  34.7 

+109.5 

67.08 

15    8.7 

55  28. 1 

I.      N. 

21 

7    4.49 

3.177 

7    4  13.57 

140.86 

20  35  53.5 

-  55.7 

68.18 

15  21.4 

56  14.8 

I.      N. 

22 

7  57.43 

3.^8 

8    1  14.93 

143.98 

19  38  18.1 

-333.4 

68.91 

15  36.2 

57    9.2 

1.      N. 

23 

8  51.28 

2.256 

8  59  12.63 

145.58 

+  17  29   0.2 

-413.0 

69.25 

15  52.3 

58    8.3 

I.      N. 

24 

9  45.55 

2.263 

9  57  33.08 

145.96 

14  10  28.!) 

-576.9 

69.26 

16    8.3 

59    7.0 

I.      N. 

25 

10.  39.82 

3.260 

10  .55  54.71 

145.82 

9  51  32.7 

-711.5 

69.19 

16  22.7 

59  59.9 

I.      N. 

26 

11  34.05 

2.362 

11  54  14.27 

145.92 

+  4  47  22.4 

-800.6 

69.18 

16  33.8 

60  40.7 

I.      N.     . 

27 

12  28.48 

2.277 

12  52  45.39 

146.84 

-  0  41  15.6 

-832.2 

69.39 

16  40.2 

61     4.3 

II.  N.     ' 

28 

13  23.48 

2.309 

1351  51.15 

148.80 

-  6    9  52.2 

-790.9 

69.91 

1641.1 

61    7.8 

II.      S. 

29 

14  19.41 

9.353 

14  51  52.82 

151.40 

-11  12  49.9 

-7^.0 

70.60 

16  36.8 

60  51.8 

II.      S. 

30 

15  16.39 

2.393 

15  52  57.09 

153.82 

-15  26  30.7 

-.V>.%.8 

71.30 

16  27.9 

60  19.1 

11.      S. 

31 

16  14.10 

3.411 

16  54  45.86 

154.92 

-18  32  17.1 

-368.6 

71.57 

16  15.9 

59  35.0 

II.    s.; 

32 

17  11.81 

3.390 

17  56  34.43 

i.'is.es 

-20  18  58.0 

-164.0 

71.32 

16    2.2 

58  44.8 

II.N.S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mioan  Time 

of 

Titmsit. 

Diflf.for 
1  Hour 

of 
Long. 

Right 

Atici'iiHiou 

of 

Centre. 

Difflfor 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difr.for 
1  Hour 

of 
Long. 

Sid.  Time 

ofSemiil. 

Parsing 

Meridian. 

(leocentric 

Serai- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

Apr.    1 

h     m 
17  11.81 

m 
3.390 

h    m     a 
17  56  34.43 

8 

153.66 

-20  18  58.0  1  -164.0 

8 

71.32 

16    2.2 

58  44.8 

11.  N.  S. 

2 

18    8.50 

9.396 

18  57  21.80 

149.84 

-20  43  48.7 

+  37.3 

70.40 

15  48.2 

57  53.4 

II.  N. 

3 

19    3.20 

9.337 

19  55  45.68 

143.86 

-19  52  20.2 

918.5 

68.92 

15  34.9 

57    4.6 

II.  N. 

4 

19  55.27 

9.110 

20  5218.44 

1.16.81 

-17  5: J    2.4 

369.4 

67.11 

15  23.0 

56  20.8 

II.  N. 

5 

20  44.50 

1.994 

21  45  35.67 

19»;84 

-15    0  37.5 

486.9 

65.26 

15  12.6 

55  42.6 

II.  N. 

6 

21  31.11 

1.893 

22  36  17.78 

193.75 

-1127  52.3    +571.7 

63.60 

15    3.9 

55  10.8 

II.  N. 

7 

22  15.56 

1.816 

23  24  48.91 

1 19.10 1  -  7  27  25.7  1     696.0 

62  30 

14  56.9 

54  44.9 

II.  N. 

8 

22  58.49 

1.766 

0  1 1  47.79 

116.09 

-  3  10  51.4 

659.4 

61.44 

14  51.4 

54  24.8 

II.  N. 

9 

23  40.55 

1.744 

0  57.54.88 

114.78 

+  111  12.6 

653.6 

61.05 

14  47.3 

54    9.8 

11 

0  22.4 1 

1.749 

1  43  50.44 

115.10 

5  28  50.2 

6305 

61.14 

14  44.9 

54    1.0 

V4 

1     4.72 

1.781 

2  30  12.36 

116.96 

+  9  32  27.5 

+583.7 

61.67 

14  43.5 

53  55.9 

I.          S. 

13 

1  48.04 

1.8S9 

3  17  34.21 

190.05 

13  12  38.8 

513.3 

62.56 

14  44.1 

53  57.9 

I.      N.  S. 

14 

2  32.77 

1.898 

4    6  22.78 

194.11 

16  19  59.4 

419.3 

63.68 

14  46.2 

54    6.6 

I.          S. 

15 

3  19.24 

1.974 

4  56  55.21 

198.64 

18  45  10.0 

309.9 

64.96 

14  50.9 

54  23.0 

I.          S. 

16 

4    7.51 

9.047 

5  49  16.02 

133.03 

20  19  16.5 

164.5 

66.17 

14  57.7 

54  47.9 

I.    ^N. 

17 

4  57.43 

9.109 

6  43  15.59 

136.76 

+20  54  26.2 

+    8.9 

67.18 

15    6.9 

55  21.7 

I.      N. 

18 

5  48.61 

a.i.va 

7  38  31.92 

139.38 

20  2143.0 

-158.7 

67.87 

15  18.6 

56    4.7 

I.      N. 

19 

6  40.61 

9.177 

8  34  36.76 

140.84 

18  47    2.4 

-399.3 

68.25 

15  32.5 

56  55.7 

I.      N. 

80 

7  32.99 

9.I8G 

9  31    4.70 

141.40 

16    2    5.1 

-493.3 

<)8.35 

15  48.1 

57  52.9 

I.      N. 

21 

8  25.52 

9  199 

10  2741.93 

141.79 

12  14  53.4 

-638.8 

68.38 

16    4.3 

58  52.6 

I.      N. 

22 

9  18.26 

9.905 

II  24  31.24 

149.512 

+  7  35  19.5 

-759.9 

68.52 

16  20.0 

59  50. 1 

I.      N. 

23 

10  11.51 

9.9:17 

12  21  51.77 

144.41 

+  2  18  27.4 

-899.9 

08.93 

16  33.2 

60  38.8 

I.      N. 

24 

1 1     5.78 

9.990 

13  20  13.57 

147.63 

-  3  15  24.9 

-836.0 

69.69 

16  42.5 

61  12.8 

I.      N. 

25 

12     1.59 

9.363 

14  20    7.62 

151.96 

-  841  31.3 

-783.9 

70.74 

16  46.4 

61  27.0 

1.      N. 

26 

12  59.22 

9.439 

15  21  51.68 

156.61 

-13  32  49.7 

-669.6 

71.86 

16  44.2 

61  19.2 

II.  N. 

• 

27 

13  58.51 

9.495 

16  25  14.86 

159.98 

-17  23  50.5 

-484.3 

72.71 

16  36.4 

60  50.5 

II.      S. 

J 

28 

14  58.62 

9.504 

17  29  28.06 

160.5.) 

-19.5521.0 

-989.6 

72.90 

16  24.2 

60    5.7 

II.  N.  S.I 

29 

15  58.23 

9.459 

18  33  10.88 

157.39 

-20  58  17.2 

-  46.3 

72.22 

16    9.2 

59  10.6 

II.  N. 

30 

16  55.89 

9  345 

19  34  56.48 

150.93 

-20  34  45.4 

+159.9 

70.72 

15  53.2 

58  11.6 

II.  N. 

May    1 

17  50.53 

9.906 

20  33  40.85 

149.56 

-18  55  30.9 

330.5 

68.68 

15  37.5 

57  14.0 

II.  N. 

2 

18  41.74 

9.069 

2128  58.01 

133.99 

-16  15  39.6 

+4692 

66.50 

15  23.2 

56  21.6 

II.  N. 

3 

19  29.65 

1  935 

22  20  57.45 

196.96 

-12  50  49.5 

556.9 

64.48 

15  li.O 

55  36.8 

II.  N.     1 

4 

20  14.84 

1.836 

23  10  12.33 

19U.39 

-  8  55    7.1 

617.2 

62.84 

15    1.1 

55    0.3 

II.  N. 

5 

20  58.03 

1.769 

23  57  27.36 

116.30 

-'4  40  37.5 

650.8 

61.69 

1 4  53.6 

54  32.5 

II.  N. 

6 

21  40  03 

1.736 

0  43  30.83 

114.30 

-  0  17  47.8 

659.5 

61.09 

14  48.2 

54  13.0 

II.  N. 

7 

22  21.62 

1.735 

1  29    9.84 

114.94 

+  4    3  53.0 

+645.1 

61.02 

14  44.9 

54    0.8 

II.  N. 

8 

2:3    3.53 

1,769 

2  15    7.97 

115.88 

8  15  13.7 

607.7 

61.42 

14  43.4 

53  55.4 

II.  N. 

9 

23  46.39 

1.813 

3    2    3.13 

118.94 

12   6  53.3 

546.5 

62.24 

14  43.6 

53  56.1 

11 

0  30.69 

1.881 

3  50  25.05 

193.03 

15  29    9.2 

460.6 

63.34 

14  45.4 

54    2.6 

12 

1  16.74 

1.957 

4  40  31.9!) 

197.58 

18  12    5.2 

350.1 

64.58 

14  48.7 

54  14.8 

I.      N.  S. 

13 

2    4.59 

9.099 

5  32  27.26 

131.94 

+20    6    3.7 

+216.5 

65.76 

14  53.5 

54  32.6 

I.      N. 

14 

2  54.01 

9.086 

6  25  57.64 

135.39 

21    2  40.1 

+  64.2 

.    66.70 

15    0.1 

54  56.7 

I.      N. 

15 

3  44.56 

9.199 

7  20  35.51) 

137.52 

20  55  47.3 

-  99.8 

67.32 

15    8.4 

55  27.3 

I.      N. 

16 

4  35.67 

9.133 

8  15  46.93 

138.91 

19  42  33.0 

-966.3 

67. .55 

15  18.7 

56    4.9  11.       N.       1 

17 

5  26.83 

9.198 

9  11     1.50 

137.88 

+  17  23  47.7 

-496.0 

67.50 

15  30.6 

56  48.8 

II.      N. 

-.-__ 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

IfeanTime 

of 

Tranait. 

Diif.for 
iHonr 

of 
Long. 

Bight 

Asoehsion 

of 

Centre. 

DifEfor 
iHour 

of 
Long. 

Greocentrio 

Decliuation 

of 

Centre. 

Diffifor] 
1  Hour , 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Greocentric 

Semi- 
diameter. 

Equatorial 

Horizontalj 

Parallax. 

Briebt      ' 
Linu>a. 

h     m 

m 

h    m-    a 

8 

O        1        tt 

II 

a 

/     // 

1     II 

May  17 

5  96.83 

9.198 

9  11     1.50 

137.88 

+17  93  47.7 

-496.0 

67.50 

15  30.6 

56  48.8 

I.      N. 

18 

6  17.78 

9.118 

10    6    3.08 

137.98 

14    4    9.5 

-560.6 

67.36 

15  44.1 

57  38.3 

1.      N. 

19 

7    8.56 

9.117 

II    0  54.91 

137.99 

951  15.1 

-689.4 

67.33 

15  58.5 

58  31.9 

I.      N. 

90 

7  59.56 

9.138 

1 1  55  59.67 

138.45 

+  4  56  48.6 

-776.4 

67.60 

16  19.9 

59  93.9 

I.  •  N. 

91 

8  51.40 

9.168 

19  51  55.09 

141.47 

-  0  94  10.2 

-890.4 

68.31 

16  95.9 

60  11.8 

I.      N. 

22 

9  44.89 

9.S70 

I3  49  9().00 

146.38 

-  5  59  17.3 

-810.4 

69.47 

16  36.1 

60  49.4 

93 

10  40.50 

9.373 

14  49  19.44 

159.64 

-11    3  54.9 

-736.7 

70.95 

16  49.0 

61  11.1 

I.      N. 

94 

11  38.74 

9.478 

15  51  39.79 

158.99 

-15  39  40.1 

-596.4 

79.44 

16  49.6 

61  13.1 

I.      N. 

95 

19  39.17 

9.549 

16  56    5.06 

163  95 

-18  53  15.9 

-396.5 

73.47 

16  37.5 

60  54.5 

II.  N. 

96 

13  40.60 

9.556 

18    137.56 

163.68 

-90  47   9.4 

-16'/.8 

73.60 

16  97.3 

60  17.0 

II.  N. 

97 

14  41.96 

9.485 

19   6  93.69 

159.41 

-91    7  30.6 

+  63.5 

79.65 

16  13.5 

59  96.9 

II.  N. 

98 

15  39.41 

9.353 

90   8  38.87 

151.40 

-90   0  14.5 

966.4 

70.80 

15  57.6 

58  97.9 

II.  N. 

99 

16  33.96 

9.199 

91    7  17.10 

141.68 

-17  40  18.6 

495.6 

68.46 

15  41.4 

57  98.2 

11.  N. 

30 

17  94.63 

9.034 

99   9   9.11 

139.93 

-14  96    1.9 

538.7 

66.09 

15  96.1 

56  39.3 

II.  N. 

31 

18  11.80 

1.903 

99  53  17.13 

194.34 

-10  34  46.9 

611.6 

64.04 

15  19.7 

55  43.1 

II.  N. 

June   1 

18  56.95 

1.808 

93  4 1  47.89 

118.60 

-  6  91    4.0 

+659.0 

69.49 

15    1.8 

55    3.1 

II.  N. 

9 

19  38.67 

1.751 

0  98  98.64 

115.19 

-  1  56  38.1 

666.1 

61.59 

14  53.6 

54  39.9 

II.  N. 

3 

90  90.58 

1.731 

1  14  14.44 

113.98 

+  9  98  48.0 

657.3 

61.14 

14  48.9 

54  19.8 

II.  N. 

4 

91    9.93 

1.746 

I  59  57.94 

114.89 

6  46  99.0 

697.3 

61.33 

14  45.9 

54    9.0 

II.  N. 

5 

91  44.61 

1.790 

9  46  93.48 

117..'57 

10  47  44.5 

575.1 

69.00 

14  44.6 

53  59.8 

I1.N. 

6 

99  98.35 

1.868 

3  34  11.74 

191.64 

fl4  93  29.0 

+498.7 

63.04 

14  46.0 

54    5.0 

II.  N. 

7 

93  13.90 

1.939 

4  93  48.81 

196.53 

1 7  93  95.6 

397.1 

64.30 

14  49.9 

54  16.7 

9 

0     1.44 

9.091 

5  15  25.37 

131.45 

19  37  39.1 

970.0 

65.57 

14  53.8 

54  33.6 

10 

0  50.81 

9.069 

6   8  51.99 

135.54 

90  56  93.4 

+190.6 

66.63 

14  59.6 

54  55.0 

I.      N. 

11 

1  41.51 

9.131 

7    3  39.08 

138.07 

91  19   4.8 

-  43.9 

67.31 

15    6.6 

55  90.6 

I.      N. 

19 

9  39.85 

9.149 

7  59   4.39 

138.79 

+90  90  44.9 

-919.8 

67.53 

15  14.6 

55  49.9 

I.      N.  ■ 

13 

3  94.11 

9.196 

8  54  95.16 

137.79 

18  29  47.6 

-375.1 

67..34 

15  93.5 

56  99.7 

1.      N. 

14 

4  14.81 

9.098 

9  49  19.03 

136.07 

15  93    9.3 

-520.3 

66.97 

15  33.4 

56  59.1 

I.      N. 

15 

5    4.83 

9.073 

10  43  17.68 

134.59 

1 1  99  49.3 

-641.1 

66.63 

15  44.1 

57  38.4 

I.      N. 

16 

5  54.43 

9.065 

1 1  36  58.94 

134.11 

6  54  10.0 

-731.5 

66.54 

15  55.3 

58  19.6 

I.      N. 

17 

6  44.90 

9.088 

19  30  49.48 

135.49 

+  149  90.7 

-786.1 

66.89 

16    6.5 

59    0.7 

I.      N. 

18 

7  34.96 

9.160 

13  25  39.99 

139.08 

-  3  98  53.0 

-797.3 

67.77 

16  17.0 

59  38.9 

I.      N. 

19 

8  97.57 

9.943 

14  99  99.00 

144.75 

-  8  41  44.2 

-757.8 

69.14 

16  95.5 

60  10.3 

I.      N. 

90 

9  99.75 

9.359 

15  91  38.58 

151.78 

-13  97  12.9 

-659.7 

70.80 

16  31.1 

60  31.0 

I.      N. 

91 

10  90.77 

9.473 

16  93  45.63 

158.60 

-1791  16.1 

-501.9 

79.39 

16  32.8 

60  37.0 

I.      N. 

99 

11  91.12 

9.546 

17  28  19.87 

163.07 

-90    121.7 

-999.8 

73.41 

16  99.8 

60  96.3 

I.      N. 

93 

19  99.49 

9.547 

18  33  37.39 

163.14 

-91  1 1  56.8 

-59.1 

73.43 

16  99.5 

59  59.9 

II.  N. 

94 

13  99.75 

9.467 

19  38    3.98 

158.99 

-90  49  90.0 

+167.8 

79.31 

16  11.9 

59  17.7 

II.  N. 

95 

14  90.37 

9.397 

90  39  47.96 

149.86 

-19   2  18.5 

359.6 

70.33 

15  57.4 

58  97.0 

II.  N. 

96 

15  14.97 

9.164 

91  37  46.62 

140.04 

-16   8    1.9 

503.2 

67.95 

15  49.5 

57  39.5 

UN. 

97 

16    4.31 

9.010 

99  31  53.41 

130.77 

-19  26    9.8    +598.5 

65.66 

15  97.9 

56  38.9 

II.  N. 

98 

16  50.97 

1.885 

93  99  37.41 

123.26 

-814  38.6      653.0 

63.79 

15  14.7 

55  50.9 

U.N. 

99 

17  35.09 

1.799 

0  10  48.56 

118.07 

-  3  48    6.7       675.0 

62.35 

15    3.6 

55    9.7 

II.  N. 

30 

18  17.69 

1.768 

0  57  93.87 

115.98 

+  0  41  56.0      671.4 

61.59 

14  55.9 

54  38.7 

II.  N. 

31 

18  59.50 

1.744 

1  43  90.99 

114.80 

+  5   6   6.6 

+646.0 

61.44 

14  49.7 

54  18.4 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


July    I 

3 
4 
5 


6 

7 

9 

10 

n 
12 

13 
14 
15 
16 

17 
18 

19 
20 
21 

22 
23 
24 
25 
26 

27 

28 
29 
30 
31 

Aug.  1 
2 
3 
4 

am 

O 

7 

8 

9 

10 

II 

12 
13 
14 
15 
16 


Mean  Time 

of 

Transit. 


h    m 

18  59.50 

19  41.62 

20  24.78 

21  9.58 

21  56.43 

22  45.40 

23  36.15 

0  28.02 

1  20.16 

2  11.80 

3  2.55 

3  52.30 

4  41.74 

5  31.31 

6  21.92 


Diff.for:] 
iHoiir 

of 
Long. 


7 

8 

9 

10 

11 


14.43 
9.44 
7.01 
6.46 
6.39 


12  5.02 

13  0.91 

13  53.32 

14  42.25 

15  28.26 

16  12.13 

16  54.76 

17  37.06 

18  19.86 

19  3.89 

19  49.73 

20  37.69 

21  27.73 

22  19.43 

23  12  05 

0    4.75 

0  56.87 

1  48.10 

2  38.56 

3  28.71 

4  19.26 

5  10.97 

6  4.47 

7  0.04 
7  57.43 


m 

1.744 

1.778 

1.839 

1.908 

1.997 

9.081 
9.143 
9.179 
9.166 
9.134 

9.094 
9.069 
9.055 
9.081 
9.143 

9.938 
9.347 
9.445 
9.496 
9  481 

9.393 
9.959 
9.109 
1.973 
1.867 

1.796 
1.763 
1.767 
1.804 
1.869 

1.953 
9043 
9.124 
9.179 
3.199 

2.187 
2.154 
2.117 
2.092 
2.093 

2.126 
2.189 
2.372 
9.357 
2.418 


Kiglit 

Aacension 

of 

Centre. 


:Diflf.for 
iHonr 

of 
Long. 


h    m     8 
I  43  20.29 

22931.18 

3  16  43.77 

4  5  35.89 

4  56  31.32 

5  49  33.92 

6  44  24.06 

7  40  21.28 

8  36  34.38 

9  3218.33 

10  27   7.78 
1121    3.21 

12  14  29.07 

13  8   7.44 

14  2  49.41 

14  59  25.30 

15  58  30.99 

17  011.21 

18  3  45.02 

19  7  46.74 

20  10  30.93 

21  10  29.99 

22  6  59.64 

23  0   0.56 
23  50   4.77 

0  38   0.83 

1  24  42.39 

2  11  3.75 
2  57  55.26 
346    1.18 

4  35  55.66 

5  27  .57.56 

6  22    4.7G 

7  17  51.74 

8  14.34.09 

9  11  21.48 

10  7  33.61 

11  2  52.28 

11  57  24.53 

12  51  38.77 

13  46  16.80 

14  42    4.26 

15  39  30.39 

16  39  19.61 

17  40  48.77 


a 
114.80 

116.43 

119.87 

194.64 

130.01 

135.06 
138.83 
140.58 
140.90 
138.99 

135.86 
133.95 
133.51 
135.05 
138.81 

144.43 
151.07 
156.99 
160.80 
159.19 

153.86 
145.74 
136.76 
198.55 
199.13 

117.91 
115.93 
116.18 
118.42 
129.31 

197.36 
132.78 
137.64 
140.96 
142.20 

141.45 
139.44 
137.18 
135.71 
135.77 

137.72 
141.51 
146.55 
151.68 
155.33 


Geocentric 

Declination 

of 

Centre. 


o      / 

+  56 


6.6 


916    1.1 

13  3  14.1 
1618  392 

18  5219.6 

+20  34   0.0 
21  14  26.8 

20  47  20.5 

19  10  58.0 
16  2856.5 

+1249  41.3 

825  7.1 

+  3  2919.3 

-  1  42   7.7 

-  6  52 13.2 

-114213.8 
-15  5148.8 
-19  0  20.6 
-20  50  10.4 
-21  II    9.2 

-20  4  1.2 
-17  39  59.1 
-14  1643.4 
-10  13  27.9 

-  5  47  34.5 

-  1  1318.2 
+  3  17  58.0 

7  36  56.7 
II  3514.5 
15   4  29.4 

+  17  56  43.6 
19  50  17.5 

21  5  30.7 
21  6  9.7 
10  51)28.3 

+  17.3651.6 

14  13  31.9 
9  57  52.7 

+  54  56.3 
-08   2.0 

-  5  22  45.0 
-10  20  14.6 
-14  41  24.1 

-18  7  38.0 
-20  22  38.4 


Diff.for' 
IHonr 

of 
Long. 

Sid.  Time' 

ofSemid. 

Passing 

Meridian. 

+646.0 

8 

61.44 

600.0 

61.86 

539.2 

62.74 

440.7 

63.94 

393.3 

65.20 

+181.9 

66.54 

+  18.4 

67.46 

-154.9 

67.89 

-395.9 

67.84 

-480  9 

*  67.39 

-610.3 

66.83 

-706.6 

66.41 

-766.1 

66.33 

-784.3 

60.76 

-758.2 

67.72 

-683.3 

69.11 

-556.1 

70.67 

-379.1 

72.05 

-166.8 

72.76 

+  60.9 

72.47 

+970.4 

71.19 

449.9 

69.22 

565.9 

67.01 

6430 

64.96 

680.5 

63.33 

+686.4 

62.24 

666.5 

61.75 

695.0 

61.84 

569.9 

62.45 

479.5 

63.48 

+379  6 

G4.77 

241.1 

66.11 

+  86.3 

67.28 

-85.3 

68.06 

-963.0 

68.32 

-439.6 

68.12 

-579.4 

67.63 

-692.5 

67.11 

-764.8 

66.78 

-792.5 

66.85 

-773.9 

67.40 

-706.3 

68.39 

-591.7 

69.65 

-439.5 

70.89 

-937.9 

71.70 

GeoceDtric 

Semi- 
diameter. 


/     // 
4  49.7 

4  47.1 

4  47.1 

4  49.7 

4  54.4 

5  0.7 
5  8.2 
5  16.4 
5  25.2 
5  33.5 

5  41.9 
5  50.0 

5  57.7 

6  4.8 
6  li.O 

6  15.9 
6  -8.8 
6  19.2 
6  16.5 
6  10.7 

6  1.9 
5  50.8 
5  38.5 
5  25.9 
5  14.1 


5  3.9 
4  56.0 
4  50.8 
4  48.5 
4  49.2 

4  52.8 

4  58.8 

5  7.0 
5  16.5 
5  2().8 

5  37.1 
5  46.6 

5  54.9 

6  1.5 
6    6.4 

6  9.5 
6  11.1 
6  11.1 
6  9.8 
6    6.6 


Equatorial 

Horizontal 

Pai-allax. 


54  18.4 
54  8.8 
54  0.1 
54  18.5 
54  35.7 

54  58.7 

55  26.3 

55  56.4 

56  27.8 

56  59.2 

57  .30. 1 

57  59.9 

58  m,^z 

58  54.3 

59  17.2 

59  34.9 
50  45.7 
59  47.1 
59  37.4 
59  16.0 

58  43.8 
58  3.0 
57  17.8 
56  31.6 
55  48.0 

55  10.5 
54  41.5 
54  22.4 
54  14.1 
54  16.7 

54  29.7 

54  52. 1 

55  21.9 

55  57.0 

56  34.9 

57  12.7 

57  47.6 

58  17.9 

58  42.3 

59  0.1 

59  1 1.7 
59  17.3 
59  17.6 
59  12.5 
59  1.8 


Bright 
Limbs. 


II.  N.- 
II.  N. 

n.N. 

II.  N. 

n.N. 
n.N. 


N. 
N. 

N 

N,.  I 
N.  I 
N.  I 
N. 

N.  ! 

N. 

N. 

N.   ; 

s.! 

S. 
II.  N.  ! 
II.  N. 
H.N.  ' 
II.  N. 

II.  N.  ■. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.   S. 
II.   S. 


N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 
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MOON-CULMINATIONS,    1888. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


Ail^.  16 
17 
18 
19 
20 

21 
2-<> 
23 
24 
25 

26 
27 

28 
2<> 
30 

a  I 

Sept.  I 
2 
3 
4 

« 
7 

8 

I) 

10 

II 
12 
13 
14 

If) 


20 
27 

28 
29 
30 


Mean  Time 

of 

Transit. 


h     m 

7  r,7.43 

8  55.72 

9  53.55 

10  49.56 

11  42.80 

12  32.97 

13  20.28 

14  5.30 

14  48.78 

15  31.52 

16  14.29 

16  57.83 

17  42.75 

18  29.46 

19  18.16 

20  H.72 

21  0.64 

21  53.29 

22  46.02 

23  38.M5 

0  30.18 

1  21.74 

2  13.52 

3  6.14 

4  O.l'^i 

4  .55.75 

5  52.73 

6  50.42 

7  47,64 

8  43.22 


Diff.foi 
1  Hour 

of 
Louu. 


16 

9  36.,36 

17 

10  26.66 

18 

II   14.28 

19 

11  59.69 

20 

12  43.52 

21 

13  26.48 

22 

14     9.21> 

23 

14  52.58 

24 

15  36.91 

25 

16  22.69 

17  10.13 

17  59.23 

18  49.70 

19  41.11  I 

20  32.95 ! 


ni 
9.416 

9.499 

9..380 

9.S80 

9.15:1 

9098 
1.919 
1.838 
1.791 
1.776 

1.793 
i.8.19 
1.907 
1.988 
9.070 

9  139 
9.183 
9.191) 
9.191 
9.170 

9.151 
9.H9 
9.171 
9.918 
9.983 

9.349 
9.39.5 
9.409 
9.357 
9.969 

9.156 
9  038 
1.934 
1.854 
1.803 

1.782 
1.790 
1.899 
1 .875 
1.949 

9.019 
9.077 
9.136 
9.1.S4 
9.164 


Kight 

Aftcensiou 

of 

Ceutip. 


Dlff.for 
1  Hour 

of 
Lon;:. 


h    111     H 

17  40  48.77 

18  43  12.13 

19  45    7.99 

20  45  14.22 

21  42  34.41 

22  3(J  49.*« 

23  28  12  04 

0  17  17.26 

1  4  49.72 

1  51  37.50 

2  38  27.77 

3  26    3.86 

4  15    2.47 

5  5  49.65 

5  58  36.13; 

6  53  13.18 

7  49  14.53 

8  45  59.30 

9  42  47.88 

10  39  12.99 

11  35    7.78 

12  30  43.37 

13  26  38.56 

14  23  20.69 

15  21  24  89 

16  21    6.58 

17  22  13.31 

18  24    0.43 

19  25  19.95 

20  25    1.41 

21  22  13.89 

22  16  36.83 

23  8  18.39 
23  57  4(i.64 

0  45  40.29 

1  32  41.95 

2  19  33.81 

3  6  54.85 

3  55  18.41 

4  45    9.30 

5  36  40.52 

6  29  50.75 

7  24  23.92 

8  19  53.15 

9  15  49.08 


K 

55.33 
56.09 
53.06 
47.06 
:».49 

31.85 
95.30 
90.46 
17.58 
16.73 

17.76 
90.50 
94.57 
99.43 

:m..18 

38.54 
41  95 
49.19 
41.65 
40  37 

39.99 
39.14 
40.46 
43.99 

47.19 

51  90 
54  03 
54  38 

51.71 
46.38 

39.55 
39.44 
96.91 
91.41 
18.35 

17.07 
17.50 
19.47 
99.66 
96.6  V 

:w.93 

34.81 
37.76 
39.47 
40.04 


G eocentric    '  Di ff.  for 
Declination   1  I  Hour 
of  of 


Centre. 


I.iong. 


-2()  22  38.4 


-937.9 


-21  15  16.6;  -94.0 
-20  42  24.9  +185.8 
-18  49  59.6   370.5 


-15  51  19.1 


-12  3 
-7  44 
-  3  9 
+  I  27 
5  56 

+  10  5 
13  48 
I6  5() 

19  19 

20  50 


32.2 
14.7 
19.6 
48.5 
3.1 

5<).5 
52.9 
25.6 
51.0 
13.2 


+21  19  7.3 

20  40  2.2 
18  50  J. 9 
15  51  27.3 

1 1  52  4.9 

f  7  5  13.2 
+  I  48  22.3 

-  3  38  9.9 

-  8  52  4(5.6 
-13  33  56.2 

-17  21  43.3 
-19  59  37.6 
-21  16  43  I 
-21  9  28.8 
-19  42  21.3 

-17  6  19.6 
-13  36  15.3 

-  9  28  13.1 

-  4  57  40.5 

-  0  18  34.3 

+  4  16  50.4 
8  37  49.0 

12  34  42.3 
15  58  32.2 
18  40  42.3 

+20  32  53.6 

21  27  22.5 
21  1744.1 
19.59  54.9 

+17  33  20.1 


515.7 

4615.9 
673.9 
695.1 
685.9 
651.3 

+594.5 
516.7 
417.4 
995.9 

+  1.59.4 

-  10.6 
-186  1 
-36i.8 
-597.0 
-664.4 

-769  7 
-819  9 
-810.0 
-759.9 
-644.0 

-487.9 
-996.9 

-  87.0 
+191.4 

309.5 

+4644 
579.4 
654.4 
699.5 
697.9 

+674.7 
696.3 
554.5 
461.0 
346.1 

+911.4 
+  .'i8.4 
-108.3 
-981.9 


Sid.  Time 

of  Semid. 

Paanin;; 

Meriditin. 


71.70 
7 1 .82 
71.05 
69.54 
67.64 

65.70 
64.01 
62.78 
()2.07 
61.90 

62.24 
63.02 
64.14 
65.40 
(k).62 

67.65 

68.27 
68.43 
68.25 
67.90 

67.63 
<57.62 
68.00 
68.77 
69.80 

70.82 
71.53 
71.60 
70.91 
69.54 

67.77 
65.91 
64.26 
62.97 
62.17 

61.86 
62.04 
62.64 
63.57 
64.69 

65.81 
66.86 
67.60 
67.98 


Geocentric 

Semi- 
diameter. 


-450.31     68.06 


II 


6  6.6 
6  2.4 
5  56.3 
5  48.6 
5  39.6 

5  29.7 
5  19.5 
5  9.8 
5  1.3 
4  54.5 

4  50.1 
4  48.3 
4  49.6 

4  53.6 

5  0.7 


5  10.3 
5  21.9 
5  34.7 
5  47.5 

5  59.4 

6  9.2 
6  16.4 
6  19.8 
6  20.2 
6  17.8 

6  13.1 
6  6.9 
5  59.(> 
5  51.8 
5  43.7 

5  35.3 
5  26.9 
5  18.5 
5  10.4 
5    2.8 

4  56.2 
4  51.0 
4  47.6 
4  46.5 
4  48.0 

4  52.4 

4  59.7 

5  9.9 
5  22.5 
5  37.0 


Kquatoriol 

Horizontal 

T'amllax. 


59  1.8 
58  45.4 
58  23  0 
.57  54.7 
57  21.6 

56  45.4 
56  8.0 
55  32.4 
55  1.0 
54  36. 1 

54  19.8 
54  13.4 
54  18.0 
54  32.9 

54  59.0 

55  34.3 

56  16.9 

57  3.6 

57  f>0.8 

58  34.3 

59  10.3 
59  35.9 
59  49.4 
59  51.0 
59  42. 1 

59  24.9 
59  2.0 
58  35.4 
58  6.7 
57  36.7 

57  6.0 
.56  35.0 
56  4.3 
55  34.5 
55    6A\ 

54  42.4 
54  23.3 
54  10.9 
54  6.9 
54  12.4 

54  28.5 

54  55.3 

55  32.7 

56  19.1 

57  12.2 


Bright 
Li  milt*. 


N. 


S. 
S. 

s. 


11.  N. 
II.  N. 
II.  N. 
II.  N. 
11.  N. 

II.  N. 
II.  N. 
II.  N. 
11.  N. 
11.  N. 


n. 

II. 
II. 
II. 


S. 

s. 
s. 
s. 


N. 
N. 
N. 
N. 

N. 
N. 


S.| 
S.I 

s. 

I 

s. 
s. 
s. 

s. 


II.  N. 


II. 

11 

11 

11. 

II. 

II. 

II. 

II 

II. 

II. 


N. 
N. 
N. 
N. 
N. 

N 


S. 

s. 
s. 

S.: 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
iHoui" 

of 
Lonf;. 

Right 

Ascension 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Serai- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limba. 

h     ID 

m 

h    m     s 

8 

O        /        // 

// 

s 

/     If 

/      // 

Oct.     1 

21  24.87 

9.163 

1011  49.45 

139.94 

+  14    1  48.5 

-603.9 

67.98 

15  52.2 

58    8.1 

II.        S. 

2 

22  16.75 

9.109 

11    7  46.94 

139191 

9  34    5.7 

-798.8 

67.91 

16    6.9 

59    2.2 

II.     s. 

3 

23    8.74 

9.174 

12   3  51.70 

140.66 

+  4  24    4.2 

-813.9 

68.06 

16  19.6 

50  48.7 

5 

0     1.27 

9.908 

13    0  28.79 

149.66 

-  1    9  33.2 

-845.2 

68.55 

16  28.9 

60  22.9 

6 

0  54.89 

9.964 

13  58  11.00 

146.05 

-  6  44    4.0 

-616.8 

69.42 

16  33.8 

60  40.8 

I.      N. 

7 

1  50.08 

9.337 

14  57  28.04 

150.46 

-11  54  30.1 

-T94.9 

70.56 

16  34.1 

60  41.0 

I.      N. 

8 

2  47.06 

9.409 

15  58  32.76 

154.89 

-16  16   9.8 

-574.3 

71.66 

16  29.4 

60  24.7 

I.      N. 

9 

3  45.54 

9.457 

17    1    7.98 

157.74 

-19  27  56.7 

-378.5 

72.43 

16  21.3 

59  55. 1 

I.      N. 

10 

4  44.66 

9.456 

18   4  21.38 

157.81 

-21  15  43.2 

-158.3 

72.50 

16  11.0 

59  17.0 

I.      N. 

11 

5  43.13 

9.404 

19   6  55.94 

154.50 

-21  34  41.0 

+  69.0 

71.73 

15  59.4 

58  34.4 

I.           S. 

12 

6  39.68 

9.309 

20   7  34.37 

146.39 

-20  29  25.3 

+959.7 

70.22 

15  47.6 

57  51.2 

I.           S. 

13 

7  33.4 1 

9.174 

21    5  23.53 

140.64 

-18  1 1  32.7 

423.3 

68.27 

15:)6.3 

57    9.8 

I.           S. 

14 

8  24.02 

9.046 

22   0   5.14 

139.91 

-14  5612.3 

547.0 

66.25 

15  26.0 

56  31.9 

1.           S. 

15 

9  11.72 

1.934 

225151.81 

196.91 

-10  5912.6 

631.9 

64.44 

15  16.7 

55  57.7 

I.           S. 

16 

9  57.00 

1.850 

23  41  16.07 

191.19 

-  6  35  23.5 

689.9 

63.02 

15    8.6 

55  27.7 

I.           S. 

17 

10  40.73 

1.795 

029   0.11 

117.87 

-  1  58  6.6 

+699.9 

62.10 

15    1.4 

55    1.6 

I.           S. 

IS 

11  23.48 

1.779 

1  1548.47 

116.46 

+  2  40  36.8 

689.3 

61.70 

14  55.5 

54  39.6 

I.           S. 

19 

12    6.02 

1.777 

2   224.14 

116.77 

7   946.9 

659.4 

61.78 

14  50.6 

54  21.6 

II.      S. 

20 

12  48.98 

1.807 

2  49  25.52 

118.57 

11  19   5.4 

590.1 

62.29 

14  47.0 

54    8.6 

11.      S. 

21 

J  3  32.90 

1.856 

3  37  24.32 

191.49 

14  5844.1 

503.9 

63.13 

14  44  9 

54    0.9 

II.  N. 

22 

14  18.14 

1.915 

4  26  42.79 

195.19 

+175921.1 

+395.3 

64.16 

i 

14  44.7 

54    0.1 

II.  N. 

23 

15    4.87 

1.978 

51731.16 

198.88 

20  12  12.3 

965.7 

65.23 

14  46.5 

.54    6.8 

II.      S. 

24 

15  53.04 

3.034 

6   9  45.79 

139.91 

2129  35.2 

+118.7 

66.16 

14  50.8 

54  22.4 

II.      S. 

25 

16  42.37 

9.073 

7    3   9.99 

134.61 

214526.3 

-41.0 

66.84 

14  57.7 

.54  47.7 

11.      S. 

1 

26 

17  32.43 

9.095 

7  57  18.64 

135.91 

20  55  59.7 

-906.6 

67.20 

15    7.3 

55  23. 1 

II.     s.' 

27 

18  22.81 

9.101 

8  5146.03 

136.95 

+  19   0  19.4 

-370.9 

67.29 

15  19.5 

56    8.0 

II.     s. 

28 

19  13.21 

9.099 

9  46  14.67 

136.06 

16   0  38.7 

-595.9 

67.23 

15  34.1 

57     1.4 

II.     s. 

29 

20    3.58 

9.101 

10  40  41.99 

136.25 

12   233.3 

-661.9 

67.21 

15  50.0 

58    0.2 

u.    s. 

30 

20  54.18 

9.119 

1 1  35  22.55 

137.34 

7  1521.2 

-769.0 

67.43 

16    6.5 

59    0.4 

II.     s. 

31 

21  45.49 

9.163 

12  30  46.70 

139.96 

+  152  37.1 

-837.0 

68.03 

16  21.8 

59  56.6 

II.     s. 

Nov.    1 

22  38.21 

9.936 

13  27  34.92 

144.35 

-  3  47   9.8 

-859.1 

69.08 

16  34.1 

60  42.0 

II.      s. 

2 

23  33.01 

9.335 

14  26  28.47 

150.31 

-  92029.1 

-803.0 

70.52 

16  41.9 

61  10.5 

4 

0  30.35 

9.444 

15  27  54.58 

156.86 

-14  20   8.3 

-683.4 

72.12 

16  44.4 

61  19.7 

5 

1  30.15 

9.533 

16  31  48.97 

109.99 

-18  18  36.3 

-499.1 

73.45 

16  40.9 

61    6.8 

I.      N. 

6 

2  31.53 

9.569 

17  37  18.56 

164.49 

-20  53  24.7 

-«9.6 

74.03 

16  32.2 

60  34.9 

I.      N. 

7 

3  32.91 

9.531 

18  42  47.91 

169.15 

-21  52.37.6 

-  96.8 

73.55 

16  19.7 

59  49. 1 

I.          S. 

8 

4  32.47 

9499 

19  46  27.85 

1JV5.5T 

-21  17  23.7'  +197.9 

72.04 

16    5.2 

58  55.7 

I.         s. 

9 

5  28.82 

2.271 

20  46  55.13 

146.46 

-19  19  44.61     383.0 

69.85 

15  50.1 

58    0.2 

I.           S. 

10 

6  21.40 

9.112 

21  43  34.62 

136.90 

-16  17  18.91     591.6 

67.45 

15  35.7 

57    7.3 

I.         s. 

11 

7  10.34 

1.972 

22  36  35  67 

126.46 

-12  28  27.4       615.9 

05.25 

15  22.8 

56  19.9 

I.           S. 

12 

7  56.28 

1.863 

23  26  36.27 

121.96 

-  8   9  32.6  1  +672.8 

1 

63.48 

15  11.6 

55  39.1 

I.           S. 

13 

8  40.07 

1.799 

0  14  27.19 

117.66 

-3,34  19.9!     698.4 

62.26 

15    2.6 

55    5.8 

I.           S. 

14 

9  22.59 

1.757 

1     1     1.96 

115.57 

+    1     5  29.9        696.4 

61.62 

14  55.5 

54  39.6 

I.           S. 

15 

10    4.69 

1.756 

1  47  11.30 

115.50 

5  39  33.3      669.61 

61.55 
61.96 

14  50.1 

.54  20.1 

I.          S. 

16 

10  47.11 

1.7B3 

2  33  40.38 

117.18 1  +  9  57  58.2     +618.4 ! 

14  46.5 

54    6.7 

L          S. 
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MOON-CULMINATIONS,    1888. 


AT  TBANSrr  OF  MOON'S  CENTRE  OVEB  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


Nov.  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

26 
29 
30 

Dec.  1 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 

18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 


liCeMiTime 
of 

Transit 

Diff.for 
iHoor 

of 
Long. 

h    m 

m 

10  47.11 

1.783 

11  30.48 

1.834 

12  15.23 

1.897 

13    1.56 

1.963 

13  49.40 

9.090 

14  38.38 

9.057 

15  27.98 

9.071 

16  17.64 

8.064 

17    6.96 

9.045 

17  55.82 

9.099 

18  44.46 

9.088 

19  33.40 

9.056 

20  23.44 

9.190 

21  15.47 

9.993 

22  10.37 

9.357 

23    8.64 

9.48B 

0  10.03 

9.606 

1  13.25 

9.643 

2  16.17 

9.589 

3  16.57 

9.441 

4  13.02 

8.861 

5    5.11 

9.084 

5  53.30 

1.938 

6  38.46 

1.833 

7  21.62 

1.771 

8    3.78 

1.749 

8  45.85 

1.769 

9  28.62 

1.806 

10  12.71 

1.871 

10  58.49 

1.945 

11  46.01 

9.013 

12  34.97 

9.063 

13  24.64 

9.065 

14  14.83 

9.076 

15    4.34 

9.046 

15  53.01 

9.009 

16  40.87 

1.989 

17  28.32 

1.973 

18  16.08 

9.009 

19    5.07 

9.089 

19  56.32 

9.196 

20  50.74 

9.343 

21  48.82 

9.496 

22  50.22 

9.610 

23  53.47 

9.643 

Bight 

Asc^sion 

of 

Centre. 


h    m     s 

2  33  40.38 

3  21    6.25 

4  9  55.20 

5  0  19.24 

5  52  13.68 

6  45  17.42 

7  38  58.24 

8  32  42.56 

9  26   6.26 

10  19  2.61 

11  1145.16 

12  4  46.34 
1258  53.19 

13  55   0.56 

14  54    0.12 

15  56  22.33 

17  152.36 

18  9  12.68 

19  16  14.47 

20  20  45.10 

21  21  17.30 
2217  28.07 
23  9  43.97 
23  58  57.62 

0  46  10.98 

1  32  23.88 

2  18  31.73 

3  5  21.67 

3  53  31.00 

4  43  21.52 

5  34  57.04 

6  28   0.29 

7  2156.11 

8  16   0.81 

9  9  36.07 

10  2  20.67 
10  54  16.47 
1145  47.95 

12  37  37.93 

13  30  42.22 

14 '26   2.03 

15  24  32.53 

16  26  43.48 

17  32  13.94 

1 8  39  35.93 


Diitfor 
IHonr 

of 
Long. 


a 
17.18 

90.17 

93.97 

97.98 

31.41 

33.67 
34.49 
34.03 
39.89 
31.90 

31.88 
33.55 
37.40 
43.58 
51.61 

60.14 
66.81 
68.95 
65.95 
56.69 

45.86 
35.94 
96.46 
90.14 
16.39 

15.07 
15.91 
18.53 
99.39 
96.83 

30.99 
34.09 
35.39 
34.80 
39.99 

30.74 
99.06 
98.85 
30.71 
35.08 

41.97 
50.88 
59.99 
66.93 
68.86 


Greooentric 

DoolinAtion 

of 

Centre. 


O        I        II 

+  9  57  58.2 
13  50  56.8 
17  8  38.0 

19  4125.2 
2120  36.9 

-f2l  59  24.4 
2133  45.7 

20  2  58.3 

17  29  34.5 
13  58  56.5 

+  9  38  49.3 
+  4  39  25.9 
-0  45  53.3 

-  6  19  35.0 
-II  39  2.7 

-16  17  7.3 
-19  45  35.7 
-21  41  42.8 
-21  55  26.9 
-20  32  29. 1 

-17  50  13.5 
-14  10  37.9 

-  9  54  19.3 

-  5  18  5.6 

-  0  35  21.4 

+  4  3  30.7 

8  29  9.9 

12  32  38.5 

16  4  40.1 

18  55  35.8 

+20  55  54.5 

21  57  20.6 
21  54  16.2 
20  44  55.0 
18  31  35.6 

•fl520  14.9 

II  19  23.5 

6  39  17.2 

+  1  31  44.2 

-  3  49  20.2 

-  9  651.1 
-13  59  36.5 
-18  2  36.0 
-20  50  4.2 
-22  I  58.3 


Difffor 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

n 
4^18.4 

s 
61.96 

543.4 

62.75 

443.1 

63.78 

318.4 

64.86 

174.8 

66.80 

+  17.3 

66.46 

-146.6 

66.74 

-306.8 

66.69 

-457.8 

66.44 

-599.9 

66.20 

-704.3 

66.19 

-787.3 

66.59 

-839.1 

67.52 

-896.9 

69.01 

-759.0 

70.93 

-619.6 

72.95 

-413.9 

74.51 

-163.4 

75.04 

-»-  91.6 

74.23 

315.9 

72.27 

+486.4 

69.67 

603.8 

67.06 

671.4 

64.80 

703.6 

63.10 

706.1 

62.03 

+684  4 

61.63 

640.9 

61.80 

573.3 

62.45 

4t».8 

63.43 

367.9 

54.56 

+330.9 

65.64 

+  74.5 

66.41 

-  90.8 

66.78 

-355.0 

66.70 

-408.8 

66.30 

-544.1 

65.79 

-655.8 

65.41 

-739.8 

65.39 

-793.1 

65.88 

-806.3 

66.99 

-779.7 

68.69 

-680.6 

70.81 

-593.3 

72.96 

-305.5 

74.37 

-  50.8 

74.98 

Geocentric 

Semi- 
diiunoter. 


14  46.5 
14  44.4 
14  43.7 
14  44.6 
14  47.0 

14  51.3 

14  57.6 

15  6.0 
15  16.7 
15  29.6 

15  44.3 

15  59.9 

16  15.5 
16  29.4 
16  40.0 

16  45.6 
16  45.3 
16  39.0 
16  27.6 
16  12.8 

15  56.4 
15  40.0 
15  25.0 
15  12.0 
15  1.2 

14  53.6 
14  48.3 
14  45.2 
14  44.2 
14  44.9 

14  47.4 
14  50.8 

14  55.7 

15  1.9 
15  9.5 

15  18.5 
15  28.9 
15  40.6 

15  53.3 

16  6.4 

16  18.8 
16  29.3 
16  36.3 
16  38.8 
16  35.9 


Squatorial 

Horixontal 

Parallax 


54    6.7 

oil  0O.<7 

53  56.5 
5:)  59.6 

54  8.6 

54  24.4 

54  47.4 

55  18.5 

55  57.8 

56  45.0 

57  38.9 

58  36.4 

59  33.6 

60  24.8 

61  3.5 

61  24.2 
61  23.0 
60  59.8 
60  17.9 
59  23.6 

58  23,4 
57  23.4 
56  28.1 
55  40.5 
55    1.9 

54  33.0 
54  13.2 
54    2.0 

53  58.2 

54  0.8 

54  lO.I 
54  22.6 

54  40.6 

55  3.4 

55  31.1 

56  4.1 

56  42.3 

57  25.4 

58  12.1 

59  0.1 

59  45.7 

60  24.2 
60  50.1 
60  59.1 
60  48.6 


Bright 
Linuw. 


I. 

I. 


II. 
II. 
II. 


I 


II. 
II. 
II. 
II. 
II. 


II. 

TI. 
II. 
II. 

II. 
II. 
II. 
II. 
II. 

II. 
II. 
II. 
II. 


S. 

s. 
s. 
s. 
s. 


s. 

s. 

s. 

s. 

s. 

s. 
s. 
s. 
s. 
s. 


s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Trantiit. 

h    III 
23  20.0 

Apparent 

R.  Awiensioii 

at 

Transit. 

Appareiit 

DeounatioD 

at 

Transit. 

Hor. 
Par. 

II 
6.3 

Semi 
diam. 

II 
2.4 

S.T.of 
Sem. 
PaR0. 
&ler. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.A8oenaioD 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

II 
9.3 

Semi 
diam. 

// 
3.5 

8.T.of 
Sem. 
Pass.i 
Mer. 

0.22 

Jan.   0 

h   111     H 
18   3   6.63 

O        /        // 

-24  19  45.3 

8 

0.17 

FHb.l6 

li    m 
120.9 

h  m     8 
23    5  37.10 

Q        1        II 

-4  42   5.8 

1 

2322.9  18   9  55.65|  24  24  42.3 

6.3 

2.4 

0.17 

17 

120.1 

23   8  48.66 

4    5  24.6 

9.6 

3.6  0.23 

2 

23  25.8 

18  16  46.69'  24  28  20.7 

6.3 

2.4 

0.17 

18 

1  18.9 

23  1 1  30.32 

3  3137.5 

9.9 

3.7  0.24 

3 

23  28.7 

1823  39.65 

24  30  39.5 

6.3 

2.4 

0.17 

19 

1  17.1 

2:n3  40.21 

3    1    8.4 

10.2 

3.8 

0.25 

4 

23  31.7 

18  30  34.41 

24  31  37.5 

6.2 

2.4 

0.17 

20 

1  14.8 

23  15  16.86 

2  34  20.2 

10.5 

3.9 

0.26 

5 

23  34.7 

18  37  30.85 

-24  31  13.4 

6.2 

2.4 

0.17 

21 

1  11.9 

23  1619.12 

-2  1 1  33.2 

10.9 

4.1 

0.27 

6 

23  37.7 

18  44  28.87 

24  29  26. 1 

6.2 

2.3 

0.17 

22 

1    8.4 

23  1646.33 

153   5.6 

11.2 

4.2 

0.27 

7 

2:^  40.7 

18  5128.36    24  26  14.4 

6.2 

2.3 

0.17 

23 

1    4.3 

2316  38.43 

1  39  12.5 

11.6 

4.3 

0.28 

8 

23  43.8 

18  58  29.22J  24  21  37.3 

6.2 

2.3 

0.17 

24 

0  59.7 

23  15  55.94 

1  30   5.1 

11.9 

4.5 

0.29 

9 

23  46.8 

19   5  31.32    24  15  33.8 

6.2 

2.3 

0.17 

25 

0  54.6 

2314  40.10 

1  25  49.3 

12.3 

4.6 

0.30 

10 

23  49.9 

1912  34.56 

-24    8   2.9 

6.2 

2.3 

0.17 

26 

0  48.9 

2312  52.89 

-126  26.3 

12.6 

4.7 

0.31 

11 

23  53. 1 

19  19  38.82 

23  59   3.7 

6.2 

2.3 

0.17 

27 

0  42.6 

23  10  36.98 

1  31  50.8 

12.8 

4.8 

0.32 

12 

23  56.2 

19  26  44.01 

23  48  35.4 

6.2 

2.3 

0.17 

28 

0  35.9 

23   7  55.79 

141  51.5 

13.1 

4.9 

0..32 

13 

23  59.3 

19  33  49.99 

23  36  37. 1 

6.2 

2.3 

0.17 

29 

0  28.9 

23   4  53.37 

1  56  10.7 

13.4 

5.1 

0.33 

15 

0   2.5 

19  40  56.64 

23  23   8.0 

6.2 

2.3 

0.17 

Mar.   I 

0  21.7 

23    1  34.27 

3  U  24.5 

13.7 

5.2 

0.34 

16 

0   5.7 

19  48    3.83 

-23   8   7.4 

6.2 

2.3 

0.17 

2 

0  14.3 

22  58   3.42 

-236   .3.7 

13.9 

5.2 

0.34 

17 

0   8.8 

19  55  11.45 

22  51  34.7 

6.2 

2.3 

0.17 

3 

0   6.8 

22  54  25.92 

3   0  34.7 

14.0 

5.3 

0.35 

18 

0  12.0 

20   2  19.36 

22  33  2<).2 

6.2 

2.3 

0.17 

3 

23  59.3 

22  50  46.94 

3  27  20.9 

14.1 

5.3 

0.35 

19 

0  15.2 

20   9  27.43 

2213  50.7 

6.3 

2.4 

0.17 

4 

2351.8 

22  47  11.40 

3i>5  44.0 

14.2 

5.4 

0.36 

20 

0  18.4 

20  16  35.53 

21  52  38.7 

6.3 

2.4 

0.17 

5 

23  44.4 

22  43  43.89 

4  25   6.5 

14.3 

5.4 

0.36 

21 

0  21.6 

20  23  43.50 

-21  2^)52.8 

6.3 

2.4 

0.17 

6 

23  37.2 

22  40  28.52 

-4  54  51.7 

14.3 

5.4 

0.36 

22 

0  24.7 

20  3051.19 

21    5  32.8 

6.3 

2.4 

0.17 

7 

23  30.3 

22  37  28.76 

6  24  26. 1 

14.2 

5.3 

0.37 

23 

0  27.9 

20  37  58.42 

20  39  38.8 

6.4 

2.4 

0.17 

8 

23  23.7 

22  34  47.55 

5  53  19.6 

14.1 

5.3 

0.36 

24 

031.1 

20  45   5.00 

20  12  11.0 

6.4 

2.4 

0.17 

9 

23  17.4 

2232  27.14 

6  21    5.6 

14.0 

5.3 

0.36 

25 

0  34.2 

20  52  10.75 

19  43   9.5 

6.4 

2.4 

0.17 

10 

23  11.5 

22  30  29,02 

6  47  23.5 

13.9 

5.2 

0.35 

26 

0  37.4 

20  59  15.41 

-19  12  35.2 

6.5 

2.4 

0,17 

11 

23   6.0 

22  28  54.27 

-7  1 1  55.9 

13.7 

5.2 

0.35 

27 

0  40.5 

21    6  18.71 

18  40  28.9 

6.5 

2.5 

0.18 

12 

23   0.8 

22  27  43.42 

7  34  29.0 

13.5 

5.1 

0.34 

28 

0  43.5 

21  13  20.38 

18    651.8 

6.6 

2.5 

0.18 

13 

22  56.1 

22  26  56.55 

7  54  53.4 

13.3 

5.0 

0.33 

29 

0  46.6 

2120  20.08 

17  31  45.4 

6.6 

2.5 

0.18 

14 

22  51.8 

22  26  33.4 1 

8  13   2.3 

13.1 

5.0 

0.33 

30 

0  49.6 

2127  17.42 

16  55  12.2 

6.7 

2.5 

0.18 

15 

22  47.9 

22  26  33.46 

8  28  51.6 

129 

4.9 

0.32 

'         31 

0  52.6 

2134  11.96 

-16  17  14.8 

6.8 

2.5 

0.18 

16 

22  44.4 

22  26  55.94 

-8  4219  5 

12.7 

4.8 

0.32 

F»»b.   1 

0  55.5 

2141    3.16 

15  37  56.1 

6.9 

2.6 

0.18 

17 

2241.2 

22  27  39.94 

8  53  25.6 

12.4 

4.7 

0.31 

2 

0  58.3 

2147  50.43 

14  57  20.6 

7.0 

2.6 

0.18 

•  18 

22  38.3 

2228  44.48 

9   2  10.7 

12.2 

4.0 

0.31 

3 

1    1.0 

21  54  33.14 

14  15  33.6 

7.0 

2.6 

0.19 

19 

22  35.8 

22  30   8.50 

9   8  36.8 

12.0 

4.6 

0.30 

4 

1    3.7 

22   1  10.45 

13  32  40  6 

7.1 

2.7 

0.19 

20 

22  33.5 

22  3150.93 

912  46.4 

11.8 

4.5 

0.30 

5 

1    6.3 

22   7  41.42 

-1248  48.8 

7.2 

2.7 

0.19 

21 

2231.5 

22  33  50.69 

-9  14  42.7 

11.6 

4.4 

0.29 

6 

1    8.8 

22  14    5.01 

12   4    7.1 

7.4 

2.8 

0.19 

22  22  29.8 

1 

22  36   6.71 

-9  14  28.8 

11.4 

4.3 

0.29 

7 

1  M.I 

22  20  20.06 

11  18  45.5 

7.5 

2.8 

0.20 

23'  22  28.5 

22  38  37.97 

9  12   8.2 

11.2 

4.2 

0.28 

8 

1  13.2 

2226  25.20 

10  32  55.6 

!  '•' 

2.9 

0.20 

24 

2227.4 

22  4 1  23.50 

9   7  44.5 

11.0 

4.2 

0.28 

9 

1  15.2 

22  32  18.93 

9  46  50.7 

7.8 

2.9 

0.20 

25 

22  26.4 

22  44  22.36 

9    1  21.4 

10.8 

4.1 

0.27 

10 

1  16.9 

22  37  59.57 

-90  45.9 

8.0 

3.0 

0.20 

261  22  25.6 

22  47  33.69 

-8  53   2.5 

10.6 

4.0 

0.27 

11 

1  18.4 

22  43  25.27 

8  14  58.1 

'   8.2 

3.1 

0.21 

27^  22  25.0 

22  50  56.69 

84251.1 

10.4 

3.9 

0.26 

12 

1  19.6 

22  48  34.09 

7  29  46.2 

8.4 

3.1 

0.21 

28  22  24.6 

22  54  30.61 

8  30  50.5 

10.3 

3.8 

0.26 ' 

13 

120.5 

2253  23.91 

6  45  30.5 

8.6 

3,2 

0.21 

29 

22  24.5 

22  58  14.75 

8  17   4.0 

10.1 

3.8 

0.25 

i          14 

121.0 

22  57  52.53 

6   2  32.9 

'    8.8 

3.3 

0.22 

30 

2224.4 

23   2   8.46 

8    1  34.8 

9.9 

3.7 

0.25 

15 

1  21 .2 

23    1  57.68-  5  21  16.6 

9.0 

3.4 

0.22 

31 

22  24.5 

23   6  11.17 

-7  44  25.8 

9.7 

3.7 

0.25 

16 

120.9 

23   5  37.10-  4  42   5.8 

9.3 

3.5 

0.2,» 

32  22  24.7 

23  10  22.36 

-7  25  39.8 

9.6 

3.6 

0.24 
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FOR  TRANSIT  AT  WASHINGTON. 

!  Date. 

Mean 

Time 

of 

Transit. 

1 

Apparent      Apparent 

K.  Ascension  Declination 

at                    at 

Transit.          Transit. 

Hor. 
Par. 

9!6 

Seiiii- 
diRUi. 

3.6 

S.T.of 
Seni. 
Pass. 
Mer. 

Dat* 

Mean 

Time 

of 

Tninsit. 

Apparent 

K.  Ascension 

.'It 

Transit. 

h    ni     8 
4  2129.69 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

S<^mi 
tliaiu. 

1 
1 

S.Tof' 
Sem. 
Pass. 
Mer. 

Apr.   1  *2*4  24.7 

b      III        8                  O       /        // 

23  10  22.36-  7  25  39.8 

s 
0.24 

Mhv  18 

h    in 
0  34.2 

+22  54  22!9 

if 
7.0 

//         8 

2.6  0.19 

2 

22  25. 1 

23  14  41.54      7   5  19.5 

9.4 

3.6 

0.24 

*  19 

0  39.1 

4  30  23.64 

23  22  13.4    7.1 

2.7 

0.19 

3 

22  25.6 

23  19    8.281     6  43  27.4 

9.3 

3.5 

0.23 

20 

0  43.9 

4  39  13.34 

23  47  25.5|    7.2 

2.7 

0.19 

i           4 

22  26.2 

23  23  42.20      6  20   6.1 

9.2 

3.5 

0.23 

21 

0  48.7 

4  47  57.57 

24    9  57.1 

7.3 

2.7 

0.19 

1            5 

22  27.0 

23  28  22.98      5  5518.1 

9.0 

3.4 

0.23 

22 

0  53.4 

4  56.35.18 

24  29  47.7'    7.4 

2.8 

0.20; 

6' 8227.8 

23  33  10.33-  5  29   6.6 

8.9 

3.4 

0.22 

23 

0  58.0 

5   5   5.10 

+24  46  58.4*    7.5 

2.8 

0.20' 

7 

1 

•22  28.8 

23  38    3.98      5    1  30.8 

i^.8 

3.3 

0.22 

•       24 

1    2.4 

5  13  26.34 

25    1  31.8    7.6 

2.8  0.21 

i 

8 

22  29.8 

23  43    3.69      4  32  35.8 

8.6 

3.3 

0.21 

25 

1    6.6 

5  21.38.04 

25  13  31.4     7.7 

2.9!  0.21 

9 

22  30.9 

23  48   9.31       4    2  22.5 

8.5 

3.2 

0.21 

26 

1  10.7 

5  29  39.45    25  23    1.5|    7.8 

2.9  0.21  i 

10 

22  32.2 

23  53  20.70      3  30  52.9 

8.4 

3.2 

0.21 

27 

1  14.6 

5  37  29.87 

25  30    7.2    8.0 

3.0  0.22 

11 

22  33.6 

23  58  37.74;-  2  58   9.0 

8.3 

3.1 

0.21 

28 

1  18.3 

r 

5  45   8.68,+25  34  54.3    8.1 

3.1 

1 
0.22 : 

1          12 

22  35.0 

0    4    0.35      2  24  12.9 

8.2 

3.1 

0.20 

29 

1  21.8 

5  52  35.35 

25  37  28.9    8.2 

3.1 

0.2:11 

13 

22  3C.5 

0    9  28.50      1  49    6.5 

8.1 

3.0 

0.20 

30 

125.0 

5  59  49.44 

25  37  57.6    8.4 

3.2  0.23 

14 

22  38. 1 

0  15   2.17       1  1251.4 

8.0 

3.0 

0.20 

31 

128.0 

6   6  50.51 

25  36  26.9    8.6 

3.2  0.2:3 

15 

22  39.8 

0  2041.37-  03529.4 

7.9 

3.0 

0.20 

June   1 

1  30.9 

6  1338.19 

25  33    3..5    8.7 

1 

3.3  0.24 

16 

2241.6 

0  26  26.15+  0    2  57.5 

7.8 

29 

0.20 

2 

1  33.6 

6  2012.15 

+25  27  54.4    8.9 

3.4 1  0.24 

17 

22  43.5 

0  32  16.59      0  42  27.5 

7.7 

2.9 

0.19 

3 

136.0 

6  26  32.08 

25  21    6.4    9.1 

3.4  0.25 

18  22  45.5 

0  38  12  78      122  58.5 

7.6 

2.9 

0.19 

4 

1  38. 1 

6  32  37.6 ' 

25  12  46.3    9.2 

3.5  0.25 

19  22  47.G 

0  44  14.84;     2   4  28.4 

7.5 

2.8 

0.19 

5 

140.0 

6  38  28.72 

25   3   0.8    9.4 

3.5;  0.26 

20 

22  49.8 

0  50  22.92'     2  46  55.1 

1 

7.5 

2.8 

0.19 

6 

141.6 

6  44    4.88 

24  5156.7    9.6 

1 

3.6  0.26 

21 

22  52. 1 

1 
0  56.37.18+  3  30  16.3 

7.4 

.  2.8 

0.19 

7 

1  43.0 

6  49  25.96 

+24  39  40.5    9.6 

3.7|  0.27 

22 

22  .54.5 

1    2  57.83      4  14  29.6 

/.3 

2.8 

0.18 

8 

144.2 

6  54  31.66    24  26  18.7  10.0 

3.8  0.28  i 

23  22  5(}.9 

I    9  25.09      4  59  32.4 

7.3 

2.7 

0.18 

9 

145.1 

6  59  21.74 

24  11  57.9  10.2 

3.8  0.28 

24  22  59.() 

1  1559.17      54521.8 

7.2 

2.7 

0.18 

10 

1  45.7 

7    3  55.90 

23  56  44.4  10.5 

3.9  0.2J) 

25  23    2.3 

122  40.29      6  3151.5 

7.1 

2.7 

0.18 

11 

146.1 

7    8  13.84 

23  40  44.5  10.7 

4.0  0.29 

i 

2623    5.2 

129  28.72+  7  19   6.8 

7.1 

2.7 

0.18 

12 

1  46.2 

7  12  15.30 

+23  24    4.3  11.0 

4.110.30 

1 

27  23    8.2 

1  36  24.69      8    6  54.8 

7.0 

2.6 

0.18 

13 

1  46.0 

7  15  59.98    23   6  50.2  11.2 

4.2  0.31 

28  23  1 1 .3 

143  28.45      8  5514.3 

7.0 

2.6 

0.13 

14 

1  45.5 

7  19  27..58    22  49   8.1    11.4 

4.3  0.31 

29  23  14.5 

1  50  40.27      9  44    0.1 

6.9 

2.6  0.18 

1 

15 

1  44.7 

7  22  37.76 

22  31    4.2  11.6 

4.4  0.32 

30  23  17.!) 

1 

I  58    0.33    10  33    6.7 

6.9 

2.6 

0.18 

16 

143.7 

72530.19'  22  1244.4  11.9 

4.5'0..32 

1 

Mhv    1 

23  21.5 

2    5  28.82+11  22  27.9 

6.8 

2.6 

0.18 

17 

1  42.3 

7  28    4.59+21  54  15.0  12.1 

4.6  0.33 

2  23  25. 1 

2  13    5.90     12  11  56.6 

6.8 

2.5 

0.18 

18 

140.6 

7  30  20.67 

2135  41.9  12.4 

4.7  o.:m 

3  23  28.9 

2  20  51.65     13    124.9 

1 

6.8 

2.5 

0.17 

19 

138.7 

7  32  18.09 

21  17  11.0  12.6 

4.7;  0..34 

4 

23  32.9 

^28  46.11     13  50  44.4 

6.7 

2.5 

0.17 

20 

1  36.4 

7  33  56.60 

20  58  48.3  12.9 

4.8  0.35 

5 

23  37.0 

2  36  49.22    14  39  45.5 

6.7 

2.5 

0.17 

21 

1  33.7 

7.35  15.98    20  40  39.8  13.1 

4.9  0.35 

(> 

23  41.2 

2  45    0.79+15  28  17.9 

6.7 

2.5 

0.17 

22 

1  30.7 

7  36  16.06 

+20  22  51.6  13.4 

5.0  0.36 

7  23  45.(> 

2  53  20..52     16  16  10.(5 

6.7 

2.5 

0.17 

2:^ 

127.5 

7  36  56.70'  20   5  29.5  13.6 

5. 1 ;  0.36 

8  23  50.1 

3    1  48.05    17    3  11.9 

6.7 

2.5!  0.17 

24 

124.0 

7  37  17.91 

19  48  39.3  13.9 

5.2  0.37 

9 

23  54.7 

3  10  22.82    17  49   9.3 

6.7 

2.5' 0.18 

25 

1  20. 1 

7  37  19.74 

19.3226.8  14.1 

5.3  0.37 

10  23  59.4 

3  19    4.11     18  33  50.3 

67 

2.5' 0.18 

26 

1  15.9 

7  37    2.43'    19  16  57.4  14.3 

5.4  0.38 

'          12    0    4.2 

1 

32751.07+19  17    2.2 

6.7 

2.5  0.18 

1 

27 

1  11.3 

7  36  26.31+19   2  16.6  14.5 

1                                       1 

5.5  0.38 

13:    0   9.1 

3  36  42.72    19  58  32.8 

6.7 

2.5  0.18 

28 

1    6.4 

73531.^)2    184d2i).7  14.7 

5.5  0.39 

14    0  14.1 

3  45  37.98    20  38  lO.I 

6.8 

2.6  0.18 

29 

1     1.3 

7  34  19.97.    18  35  41.7'  14.9 

5.6  0.39 

15 

^ 

0  19.1 

3  54  35.61    21  15  43.0 

6.8 

2.6;  0.1 8 

30 

0  55.9 

7  32  51.37    1823  57.2'  15.1 

5.7  0.:J9 

16 

0  24.2 

4    3  34.33    2151     1.4 

i    6.9 

2.6*0.18 

j 

31 

0  50.3 

7  31    7.25    1813  20.4'  15.2 

5.7  0.39 

17;    0  29.2 

4  12  32.81+22  23  57.1 

7.0 

'   2.6  0.19 

32 

0  44.4 

7  29   8.98+18   3  55.3  15.3 

5.8  0.40 

18 

0  34.2 

4  21  29.69+22.54  22.9 

'    7.0 

2.6  0.19 

33 

0  38.3 

'    7  26  58.21 1+17  55  45.2!  15.4 

i    5.9  0.40 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


.Inly  I 
2 
3 


5 


6 

/ 

8 
8 
9 

• 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

29 

30 

31 

Aug.  1 

2 

3 


4 
5 


7 

8 


Mean 

Time 

of 

Tranoit 

h    ni 
0  50.3 

0  44.4 

0  38.3 

031.9 

0  25.5 

0  19.0 

0  12.4 

0    5.8 

23  59.2 

23  52.6 

23  46.2 
23  40.0 
23  33.9 
2328.0 
23  22.4 

23  17.1 
23  12.2 
23  7.5 
23  3.3 
22  59.5 

22  56.0 
22  53.0 
22  50.4 
22  48.2 
22  46.3 

22  45.0 
2244.1 
22  43.6 
22  43.6 
2244.0 

2244.8 
22  46.0 
2247.4 
22  49.3 
2251.6 


Apparent    '■■   Apparent 

R.  Ascension  I  Declination 

nt  I  at 

TraiiHit.     i    Transit. 


22  54.2 

22  57.0 
6  23  0.2 

23  3.6 
23  7.2 


9 
10 
11 
12 
13 

14 
15 


23  11.0 
23  15.0 
23  19.1 
23  23.2 
23  27.4 

23  31.6 
23  35.8 


ll  in   M   I   o   /   // 

7  31  7.25'+ 18  13  20.4 
7  29  8.98  18  3  55.3 


7  26  58.21 
7  24  36.74 
7  22  6.65 


17  55  45.2 
17  48  53.0 
17  43  20.9 


7  19  30.18  +  17  39  10.3 
7  16  49.78'  17  3622.2 
7  14  7.99  17  34  56.7 


7  1 1  27.42 
7  8  50.73 

7  6  20.56 
7  3  59.49 
7  I  49.97 
6  59  54.31 
6  58  14.65 

6  56  52.87 
6  55  50.67 
6  55  9.55 
6  54  50.77 
6  54  55,35 

6  55  24.11 
6  56  1 7.73 
6  57  36.67 

6  59  21.27 

7  131.71 

7  4  8.05 
7  7  10.24 
7  10  38.08 
7  14  31.28 
718  49.43 

7  23  32.01 
7  28  38.37 
7  34  7.69 
7  39  59.00 
74611.17 

7  52  42.95 

7  59  32.90 

8  6  39.40 
8  14  0.66 
821  34.83 

8  29  19.92 
8  37  1 3.93 
8  45  14.83 

8  53  20.64 

9  129.47 


Hor. 
Par. 


17  34  53.2 
17  36  10.5 

+  17  38  46.7 
17  42  38.6 
17  47  42.7 

1 7  53  55.0 

18  1  10.8 

+  18  9  24.5 
18  18  30.2 
182821.1 
18  38  50.2 

18  49  49.9 

+19    1  12.4 

19  12  49.1 
19  24  30.9 
19  36    8.5 

19  47  32.5 

+  19  58  32.6 

20  8  58.3 
20  18  38.6 
20  27  22.2 
20  34  58.4 

+20  41  15.4 
20  46  1.6 
20  49  5.7 
20  50  16.6 
20  49  23.7 

+20  4617.2 
20  40  48.1 
20  32  49.0 
20  2214.3 
20   8  59.5 

+  19  53  2.5 
1 9  34  23.2 
19  13  3.4 
18  49  6.6 
18  22  38.8 


9    9  39.551+17  53  46.9 
9  17  49.241+17  22  38.8 


S.T.of 
Sem. 

Semi- Pass. 

iliam.  Mer. 


1 5.2 
15.3 
15.4 
15.5 
15.5 

15.6 
15.5 
15.5 
15.4 
15.3 

15.2 
15.0 
14.8 
14.5 
14.3 

14.0 
13.7 
13.4 
13.1 
12.8 

12.5 
12.2 
11.9 
11.5 
11.2 

10.9, 
10.6 
10.3 
lO.oj 

9.8! 

I 

9.5! 
9.3i 
9.0. 
8.8' 
8.6 

8.4 
8.2 
8.0 
7.8 
7.6 

7.5 
7.3 
7.2 
7.1 
7.0 


I 


/,     I    B 

5.7  0.39 

5.8  0.40 

5.9  0.40 
5.9  0.40 

5.9'  0.40 

I 

5.8*  0.40 
5.8  0.40 
5.8  0.40 
5.8  0.40 
5.8  0.39 

5.7  0.39 
5.7j  0.39 
5.6  0.38 
5.5  0.38 
5.4'  0.37 

53'  0.37 
5.2  0.36 
5. 1!  0.35 


5.0 


0.34 


4.9  0.34 


4.8 
4.6 
4.5 


0.33 
0.32 
0.32 
4.4i0.31 
4.3  0.30 


4.2,  0.30 
4.0'  0.2;) 
3.9'  0.28 

3.8  0.27 
3.7;  0.26 

3.6'  0.26 
3.5  0.25 
3.4:  0.24 
3.3:  0.23 
3.3'  0.23 

3.2  0.22 
3.1  0.22 
3.0*0.21 
3.0[  0.2 1 

2.9  0.21 

2.9  0.20 
2.8  0.20 
2.8  0.19 
2.7  0.19 
2.7  0.19 


6.9    2.6  0.18 
6.9    2.6  0.18 


Date. 


Alljr(.15 

16 
17 
18 

19 

20 
21 
23 
24 
25 

26 
27 

28 
29 
30 

31 

S<»pt.  1 
2 
3 


6 


Mean 

Time 

of 

Transit 


h    m 
23  35.8 

23  40.0 

23  44.1 

23  48. 1 

23  52. 1 


Apparent    1   Apparent 

R.  Ascension'  Declination 

at  at 

Transit.  Transit. 

I 

h    ni     8     1       0/1/ 
9  17  49.24+17  22  38.8 

9  25  57.111  16  49  24.5 

9  34    1.92;  16  14  13.4 

9  42   2.59  15  37  15.4 

9  49  58.25  14  58  41.3 


2356.0    957  48.21+14  1841.2 


8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 


23  59.8 
0  3.5 
0  7.0 
0  10.4 

0  13.8 
017.0 
020.1 
023.0 
0  25.9 

0  28.6 
031.3 
0  33.8 
0  36.2 
0  38.6 

0  40.9 
0  43.1 
0  45.2 
0  47.2 
0  49.1 

051.0 
0  52.8 
0  54.6 
0  56.3 
0  57.9 

0  59.4 

1  0.9 
I  2.4 
1  3.8 
1  5.1 

1    6.4 

1  7.6 
1  8.8 
1  9.9 
1  11.0 

1  12.1 
1  13.1 
I  14.1 
I  15.0 
I  15.8 

1  16.5 
1  17.1 


10  5  3l.96j 
1013  9.09' 
1020  39.30; 
10  28   2.50' 


13  37  24.8 

12  55    1.5 

12  1140.2 

1 1  27  29.3 
I 
10  35  18.63+10  42  36.4 

10  42  27.68      9  57   9.0 

10  49  29.73      9  11  13.3 

10  56  24.90      8  24  55.3 


Hor. 
Par. 


11    3  13.38 


7  38  20.6 


II    9  55.35+  6  5134.3 


11  16  31.03 
1 1  23  0.65 
1129  24.42 
1 1  35  42.59 

II  41  55.40 
1 1  48   3.07 

1 1  54    5.83 

12  0  3.90 
12  5  57.49 

121146.80 
12  17  32.02 
12  23  13.33 
1228  50.89 
12  34  24.85 

12  39  55.34 
12  45  22.48 
12  50  46.37 

12  56   7.10 

13  I  24.74 


6  4  40.7 
5  1744.2 
4  30  48.4 
3  43  56.9 

+  257  12.7 
2  10  38.7 
1  24  17.7 

+  0  38  12.1 

-  0    735.8 

-  0  53   3.8 

1  38  10.2' 

2  22  53.2 

3  7  10.8' 

3  51    1.0' 

4  34  22.2| 

5  17  13.0 
5  59  31.8] 
641  17.1' 

7  22  27.2 


13  6  39.34-  8  3  0.6 
13  11  50.93  8  4255.9| 
13  16  59.51  9  2211.4 
13  22  5.06  10  0  45.4; 
13  27   7.54    10  38  36.2 


13  32  6  87 
13  37  2.95 
13  41  55.65 
1346  44.80 
13  5130.17 


-11  15  42.0 

11  52    1.0 

122731.4^ 

13   211.1 

13  35  57.8 


13  56  11.49'-14    8  49.1 

14  0  48.45-14  40  42.5 


II 
6.9 

6.8 

6.7 

6. 

6.6 

6.6 
6.5 
6.5 
6.5 
6.5 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
64 
6.4 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
(i.6 

6.6 
6.6 
6.7 
6.7 
6.8 

6.8 
6.9 
6.9 
7.0 
7.0 

7.1 
7.1 
7.2 
7.3 
7.3 

7.4 
7.5 
7.6 
t  .1 

7.8 

7.9 

80 


!S,T.of 
ISem. 

Semi-  Pass. 

•liani.  Mor. 


II 

8 

2.6|  0. 

18 

2.6  0. 

17 

2.5: 0. 

17 

2.5:  0. 

17 

2.51O.I 

17 

2.5  0. 

17: 

2.51  0. 

17 

2.5  0. 

17! 

2.4!  0. 

1 

17  i 

2.4!  0. 

17 

2.4 

0. 

16 

2.4  0. 

16 

2.4  0. 

16, 

2.4  0. 1 

6 

2.4  0.1 

16  1 

2.4|o.l 

16' 

2.4  0. 

16 

2.4  0. 

16 

2.4!  0.1 

16 

2.4  0.1 

16 

2.5|  0. 

16 

2.510.1 

16 

2.5  0.1 

6' 

2.5  0. 

16 

2.5  0.1 

6 

2.5  0.1 

1 
17 

2.5  0.1 

17 

2.5  0.1 

17 

2.5  0.1 

17, 

2.5 

0.1 

7 

2.6  0.1 

17 

2.6  0. 1 

7  . 

2.6,  0. 1 

7 

2.6  0.1 

7, 

2.6;  0.1 

7 

2.7 

0.1 

8' 

2.7  0.1 

8i 

2.7|0.1 

8: 

2.7,0.1 

81 

2.8  0.1 

8 

2.8  0.1 

9 

2.8j0.1 

19, 

2.8|  0. 

19 

2.9i  0. 

19 

2.9;  0. 

1 

19 

3.0  0.1 

20, 

3.0 

'0.1 

20 
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MERCURY,    1888. 


FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

E.  Ascension 

at 

Triinsit. 

Apparent 

Deolinaiion 

at 

Transit. 

Hor. 
Par. 

8.0 

Semi- 
diam. 

S.T.of 
Scm. 
Pass. 
Mer. 

Datt'. 

Mean 

Time 

of 

Transit. 

Apparent 

R.A80«nalon 

at 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

II 
9.0 

Semi 
diam. 

II 
3.4 

8.T.of 
Sem.' 
Pass. 
Mer. 

0.23 

I  Oct.    1 

h    ni 
1  17.1 

li    in     8      1        o      /      // 
14    0  48.45-14  40  42.5 

3.0  0.20 

Nov.  15 

h    m 
82  30.9 

h   ra     s 
14  15  87.75 

O        1        II 

-II    4  83.4 

8 

1  17.7 

14    5  20.68    15  II  35.3 

8.1 

3.0  0.20 

16 

88  30.7 

14  19  14.58 

118514.9 

8.7 

3.3 

0.23 

1           3 

1  18.3 

14    9  47.761    15  41  84.4 

8.2 

3.1 

0.20 

17 

82  30.8 

14  8380.38 

114881.9 

8.5 

3.8 

0.82 

1 

4 

1  18.7 

14  14    9.17 

16  10   6.7 

8.3 

3.1 

0.21 

18 

22  31.3 

14  87  48.71 

181381.0 

8.3 

3.1 

0.22 

1 

5 

1  18.9 

14  18  24.35    16  37  38.6 

8.5 

3.2 

0.21 

19 

22  32.0 

14  3819.78 

18.39  51.4 

8.8 

3.1 

0.21 

6 

1  19.1 

14  22  32.65-17   3  56.3 

8.6 

3.2 

0.88 

80 

28  38.9 

14  37   9.60 

-13   7  34.3 

8.0 

3.0 

0.21  • 

7 

1  19.2 

14  26  33.30    17  28  55.7 

8.7 

3.3 

0.82 

21 

88  34.0 

14  48  10.80 

13  3613.0 

7.8 

3.0 

0.20 

8 

I  19.1 

14  30  25.47 

17  52  32.0 

8.8 

3.3 

0.23 

22 

28  35.2 

14  47  81.98 

14    5  38.8 

7.7 

8.9 

0.20 

9 

1  18.9 

14  34    8.17 

18  14  39.8 

9.0 

3.4 

0.23 

23 

88  36.6 

14  58  48.00 

14  35  80.4 

7.5 

2.9 

0.20 

10 

1  18.5 

14  37  40.33 

18  35  13.5 

9.1 

3.5 

0.84 

84 

8238.1 

14  58   9.85 

15   584.8 

7.4 

8.8 

0.19 

11 

1  17.9 

14  41    0.75 

-18  54   6.9 

9.3 

3.5 

0.84 

25 

8839.8 

15   3  44.69 

-15  35  34.5 

7.3 

2.8 

0.19 

12 

1  17.1 

14  44    8.07 

19  11  13.1 

9.5 

3.6 

0.85 

26 

8841.5 

15  985.79 

16   5  42.1 

7  8 

8.8 

0.19, 

13 

1  16.1 

14  47    0.80 

19  26  23.8 

9.7 

3.7 

0.85 

27 

82  43.3 

1515  12.50 

1635  39.1 

7.1 

8.7 

0.19, 

14 

1  14.7 

14  49  37.29 

19  39  30.5 

9.9 

3.7 

0.26 

28 

88  45.8 

1581    4.89 

17   518.5 

7.0 

8.7 

0.18 

15 

1  13.1 

14  5155.75 

19  50  23.5 

lO.I 

3.8 

0.27 

89 

88  47.8 

1587   0.75 

17  34  34.8 

6.9 

8.6 

0.18 

16 

1  11.2 

14  53  54.26 

-19  58  52.0 

10.3 

3.9 

0.27 

30 

22  49.3 

1533    1.50 

-18   3  80.9 

6.9 

8.6 

0.18 

17 

1    8.9 

14  55  30.75 

20    4  44.0 

10.6 

4.0 

0.88 

Dec.   1 

28  51.4 

15  39  6.81 

18  31  33.6 

6.8 

8.6 

0.18 

18 

1    6.1 

14  56  4.3.10 

20    7  46.9 

10.8 

4.1 

0.88 

2 

22  53.6 

1545  14.61 

18  59   8.2 

6.8 

8.6 

0.18 

19 

1    2.9 

14  57  29.09 

20   7  46.6 

11.0 

4.2 

0.89 

3 

22  55.9 

15  5186.46 

1986   0.6 

6.7 

8.5 

0.18' 

20 

0  59.3 

14  57  46.57 

20   4  28.2 

11.3 

4.3 

0.30 

4 

88  58.8 

15  57  41.57 

19  58   7.6 

6.6 

8.5 

0.17 1 

21 

0  55.2 

14  57  33.52 

-19  57  36.5 

11.5 

4.4 

0.30 

5 

83   0.5 

16   3  59.78 

-80  17  85.8 

6.6 

8.5 

0.I7J 

22 

0  50.5 

14  56  48.19 

19  46  56.5 

11.8 

4.5 

0.31 

6 

83   8.9 

16  10  20.95 

80  4 1  52.8 

6.5 

2.5 

0.17! 

83 

0  45.2 

14  5529.23 

1932  14.1 

12.0 

4.6 

0.31 

7 

83   5.3 

16  16  44.95 

81    584.5 

6.5 

8.5 

0.17 

24 

0  39.4 

14  53  35  96 

19  13  18.0 

12.3 

4.7 

0.32 

8 

23   7.8 

1683  11.69 

8188   0.1 

6.5 

2.4 

0.17 

25 

0  33.0 

14  51    8.55 

18  50    0.5 

12.5 

4.7 

0.33 

9 

23  10.4 

162941.06 

81  49  36.7 

6.4 

8.4 

0.17 

i 

26 

0  26.1 

14  48    8.23 

-18  22  20.2 

12.7 

4.8 

0.33 

10 

23  12.9 

16  36  18.99 

-88  10  18.3 

6.4 

8.4 

0.171 

1          '^7 

0  18.7 

14  44  37.54 

17  50  25.0 

12.9 

4.9 

0.34 

11 

23  1 5.6 

16  42  47.41 

8889  45.0 

6.3 

8.4 

0.17 

28 

0  10.8 

14  40  40.47 

17  14  33.2 

13.0 

4.9 

0.34 

12 

23  18.3 

16  49  24.83 

88  4812.7 

6.3 

8.4 

0.17 

29 

0   2.5 

14  36  22.44 

16  35  16.1 

13.1 

4.9 

0.34 

13 

23  81.0 

16  56   3.41 

83   5  33.6 

6.3 

2.4 

0.17 

29 

23  54.1 

14  31  50.33 

15  53  17.1 

13.1 

5.0 

0.35 

14 

23  23.7 

17   2  44.88 

83  8146.8 

6,2 

8.4 

0.17' 

30 

23  45.6 

14  27  12.01 

-15   9  33.2 

13.1 

4.9 

0.34 

15 

23  26.5 

17   9  88.58 

-23 .36  48.8 

6.2 

8.3 

0.17' 

31 

23  37. 1 

14  22  36.09 

14  25  12.1 

13.0 

4.9 

0.34 

16 

23  29.3 

17  16  14.46 

23  50  39.7 

6.2 

8.3 

0.17 

Nov.  1  23  28.7 

14  18  11.37 

13  41  27.6 

13.0 

4.8 

0.33 

17 

23  32. 1 

17  23   8.46 

24    3  17.6 

6.2 

8.3 

0.17 

2  23  20.6 

14  14    6.18 

12  59.34.2 

12.8 

4.8 

0.33 

18 

23  35.0 

17  89  58.52 

84  14  40.9 

6.2 

8.3 

0.17 

3 

23  13.1 

14  10  27.97 

12  20  42.3 

12.6 

4.7 

0.32 

19 

83 .37.9 

17.36  44.56 

84  84  48.0 

6.2 

8.3 

0.17, 

i 

4 

23   6.1 

14    7  22  83 

-II  45  52.8 

12.3 

4.6 

0.38 

20 

83  40.9 

17  43  38.58 

-84  33  37.6 

6.1 

8.3 

0.17^ 

5 

22  59.7 

14    4  55.21 

II  15  53.4 

12.0 

4.5 

0.31 

21 

83  43.9 

17  50  34.31 

84  41    8.5 

6.1 

8.3 

0.17 

6 

22  54.0 

14    3    8.05 

10  51  16.8 

11.7 

4.4 

0.30 

22 

23  46.9 

17  57  31.87 

84  47  19.3 

6.1 

8.3 

0.17  1 

7 

22  49.0 

14    2   2.62 

103221.2 

11.4 

i:^ 

0.29 

23 

23  49.9 

18   431.18 

24  58   8.6 

6.1 

8.3 

0.17 

8 

22  44.7 

14    1  38.91 

10  19  10.8 

11.0 

4.2 

0.88 

24 

23  53.0 

18  1131.95 

84  55  35.1 

6.1 

8.3 

0.17 

9 

22  4 1 .0 

14    15.5.72 

-10  11  38.4 

10.7 

4.0 

0.87 

25 

23  56.1 

1818  34.29 

-24  57  37.6 

6.1 

8.3 

0.17 1 

I0i22  38.0 

14    2  51.01 

10    9  28.4 

10.4 

3.9 

0.86 

26 

23  59.2 

18  85  38.01 

24  58  14.8 

6.1 

8.3 

0.17 

II 

22  35.5 

14    4  22.26 

10  12  18.2 

10.1 

3.8 

0.25 

28 

0   8.4 

18  38  48.97 

24  57  25.6 

6.1 

8.3 

0.17 

12 

22  33.6 

14    6  26.58 

10  1941.2 

9.8 

3.7 

0.25 

29 

0   5.5 

18  39  49.10 

84  55   8.9 

6.2 

8.3 

O.I7j 

13 

22  32.3 

14    9   0.93 

10  31    8.8 

9.5 

3.6 

0.24 

30 

0   8.7 

1846  56.87 

24  51  8.3.5 

6.8 

8.3 

0.17; 

14 

•22  31.4 

14  12   2.28 

-10  4612.3 

9.2 

3.5 

0.23 

31 

0  11.8  18  54    4.33 

-24  46   8.4 

6.8 

8.3 

0.17 

1512230.9 

14  15  27.75^11    4  23.4'   9.0 

3.4  0.231 

32 

015.0'  19    1  13.10 

-84  39  28.5 

6.8 

8.3 

0.17i 

VENUS,    1888. 
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FOB  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.  0 
I 

2 
3 
4 


Mean 

Time 

of 

Transit 


7 
8 
9 

10 
II 
12 
13 
14 

15 
16 
17 
18 

19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 

31 

Feb.   I 

2 

3 

4 

5 
6 
7 

8 

9 
10 
11 
12 
13 

14 
15 


h    m 
20  55.5 

20  56.2 

20  56.9 

20  57.7 

20  58.5 

20  59.3 
0.2 
1.0 
1.9 

2.8 

3.7 
4.6 
5.6 
6.6 
7.6 

8.6 

9.7 

10.7 

11.8 

12.9 

14.0 
15.2 
16.4 
17.5 
18.7 

19.9 
21.1 
22.3 
2:1.5 
24.7 

25.9 
27.1 
28.4 
29.6 
30.9 

32.1 
33.4 
34.6 
35.9 
37.2 

38.5 
39.8 
41.0 
42.2 
43.5 

44.8 
46.0 


Apparent   i   Apparent 
ILAoceDsioD  Deounalion 


at 
Transit. 


at 
Transit. 


$t 


h   m     8 

5  38   7.83-16  4136.8 

5  42  47.82,  16  5824.7 

5  47  29.26'  17  14  53.2 

5  52  12.12J  17  31    1.5 

5  56  56.39  17  46  48.7 


6  1  42.05 
6  6  29.09 
6  11  17.49 
6  16  7.22 
6  20  58.25 


-18  213.9 
1817  16.4 
18  31  55.4 
1846  10.0 
18  59  59.5 


6  25  50.57-1913  23.1 
63044.14  192620.0 
6  35  38.93  19  3849.6 
6  40  34.91     19  50  51.2 


6  45  32.05 

6  50  30.32 

6  55  29.68 

7  0  30.08 
7  531.50 
7  10  33.92 


20  2  24.0 

-20  13  27.3 
20  24  0.4 
20  34  2.8 
20  43  33.9 
20  52  33.0 


7  15  37.28-21 
7  20  41.56 
7  25  46.70 


7  30  52.67 
7  35  59.42 

7  41  6.91 
7  46  15.11 
7  5123.97 

7  56  33,43 

8  I  43.44 

8  6  53.96 
8  12  4.94 
8  17  16.31 
8  22  28.04 
8  27  40.06 

8 .32  52.32 
8  38  4.74 
8  43  17.27 
8  48  29.86 
8  53  42.46 

8  58  55.00 

9  4  7.42 
9  9  19.67 
914  31.70 
9  19  43.45 

9  24  54.86 
9  30   5.90 


0  59.7 
21  853.4 
21  16  13.6 


212259.8 
212911.5 

-21  34  48.4 
21  39  50.0 
2144  15.8 
21  48  5.5 
21  51  18.9 

-21  53  55.6 
21  55  55.3 

2157  17.9 
21  rs  3.1 

2158  10.6 

-2157  40.4 
2156  32.3 
21  54  46.2 
2152  22,2 
21  49  20.2 

-21  45  40.0 
214121.8 
2136  25.7 
21  30  51.8 
21  24  40.2 

-21  1751.1 
-21  10  24.6 


Hor. 
Par. 

Semi- 
diam. 

9.4 

S.T.of 
Sem. 

l»Ji88. 

Mer. 

Date. 

14 

9.8 

B 

0.66 

Ft^b.  15 

9.7 

9.3 

0.65 

16 

9.6 

9.3 

0.65 

17 

9.6 

9.2 

0.65 

18 

9.5 

9.2 

0.64 

19 

9.4 

9.1 

0.64 

20 

9.3 

9.0 

0.63 

21 

9.2 

9.0 

0.63 

22 

9.2 

8.9 

0.63 

23 

9.1 

8.8 

0.62 

24 

9.0 

8.7 

0.62 

25 

9.0 

8.7 

0.61 

20 

8.9 

8.6 

0.61 

27 

8.8 

8.5 

0.61 

28 

8.8 

8.5 

0.60 

29 

8.7 

8.4 

0.60 

Mar.  1 

8.7 

8.4 

0.60 

2 

8.6 

8.3 

0.59 

3 

8.5 

8.3 

0.59 

4 

8.5 

8.2 

0.59 

5 

8.4 

8.2 

0.58 

6 

8.4 

8.1 

0.58 

7 

8.3 

8,1 

0.58 

8 

8.3 

8,0 

0.57 

9 

8.2 

7.9 

0.57 

10 

8.2 

7.9 

0.57 

11 

8.1 

7.8 

0,56 

12 

8.1 

7.8 

0.56 

13 

8.0 

7.7 

0.56 

14 

8.0 

7.7 

0.55 

15 

7.9 

7.7 

0.55 

16 

7.9 

7.6 

0.55 

17 

7.8 

7.6 

0.54 

18 

7.8 

7.5 

0.54 

19 

7.8 

7.5 

0.54 

20 

7.7 

7,4 

0.54 

21 

7.7 

7.4 

0.53 

22 

7.6 

7.4 

0.53 

23 

7.6 

7.3 

0.53 

24 

7.5 

7.3 

0.52 

25 

7.5 

7.2 

0.52 

26 

7.5 

7.2 

0.52 

27 

7.4 

7.2 

0,51 

28 

7.4 

7.1 

0.51 

29 

7.3 

7.1 

0.51 

30 

7.3 

7.0 

0.51 

31 

7.3 

7.0 

0.50 

32j 

Mean 

Time 

of 

Transit, 


Apparent 

R.  Ascension 

at 

Transit. 


h   m       h   m     8 
21  46.0  19  30   5.90 

21  47.2  19  35I6..52 

21  48.4  19  40  26.66 

2149.6  19  45  36.30 

21  50.8  19  50  45.38 

2152.0  19  55  53.87 
2153.2  20  1  1.73 
21  54.4  20   6   8.93 

2155.6  20  11  15.43 

2156.7  20  16  21.20 

21  57.8  20  21  26.23 
2158.9  20  26  30.49 

22  0.0  20  3133.93 
22  1.1  20  36  36.54 
22   2.2  20  41  :)8.3I 

22  3.3  20  46  39.23 

22  4.3  20  5139.27 

22  5.4  20  56  38.40 

22  6.4  21    1  36.61 

22  7.4  21    6  33.89 

22  8.4  21  1 1  30.24 
22  9.4  21  1625.64 
22  10.4  212120.08 
22  11.4  2126  13.56 
2212.3*2131    6.07 


2213.2 
22  14.1 
22  15.0 
22  15.8 
22  16.7 

22  17.5 
2218.3 
22  19.1 
22  19.9 
22  20.7 


21  35  57.62 
2140  48.20 
2145  37.82 

21  50  26.48 
2155  14.19 

22  0  0.96 
22  4  46.80 
22  9  31.73 
22  14  15.76 
22  18  58.91 


2221.4,22  23  41.20 
22  22.1,22  28  22.66 


22  22.9 
22  23.6 


22  33   3.31 
2-2  37  43.17 


22  24.3,22  42  22.27 

2225.022  47  0.63 
22  25.7122  01  38.29 
22  26.4  22  56  15.27 
22  27.1 
22  27.7 


23   0  51.61 
23   5  27.33 


22  28.3,2310   2.47 
3212228.9  23  14  37.06- 


Apparent 

Decimation 

at 

Transit. 

Hor. 
Par. 

7.3 

O      /       u 

-21  10  24.6 

21    221.0 

7.2 

20  53  40.4 

7.2 

20  44  23.1 

7.1 

20  34  29.6 

7.1 

-20  24    0.0 

7.1 

20  12  54.6 

7.0 

20    1  14.0 

7.0 

19  4858.5 

7.0 

19  36   8.4 

6.9 

-19  22  44.3 

6.9 

19   8  46.4 

6.9 

1854  15.2 

6.8 

18  39  11.3 

6.8 

18  23  35.2 

6.8 

-18   727.4 

6.8 

17  50  48.3 

6.7 

17  33  38.7 

6.7 

1715  59.0 

6.7 

1657  49.7 

6.6 

-16  39  11.5 

6.6 

16  20   5.0 

6.6 

16   0  30.8 

6.6 

15  40  29.5 

6.5 

1520    1.9 

6.5 

-14  59   8.6 

6.5 

14  37  50.0 

6.4 

14  16   7.0 

6.4 

13  54    0.2 

6.4 

13  3130.2 

6.4 

-13   8  37.7 

6.3 

12  4523.5 

6.3 

122148.1 

6.3 

1 1  57  52.4 

6.3 

1 1  33  37.0 

6.2 

-11    9   2.6 

6.2 

10  44    9.7 

6.2 

10  1859.1 

6.2 

9  53  31.5 

6.2 

9  27  47.5 

6.1 

-  9    1  47.8 

6.1 

8  35  33.1 

6.1 

8    9   4.1 

6.1 

7  42  21.4 

6.1 

7  15  25.7 

6.0 

-  6  48  17.9 

6.0 

-  6  20  58.5 

6.0 

II 

7.0 
7.0 
7.0 
6.9 
6.9 

6.9 
6.8 
6.8 
6.8 
6.7 

6.7 
6.7 
6.6 
6.6 
6.6 

6.5 
6.5 
6.5 
6.4 
6.4 

6.4 
6.4 
6.3 
6.3 
6.3 

6.3 
6.2 
6.2 
6.2 
6.2 

6.1 
6,1 
6.1 
6.1 

6.0 

6.0 
6.0 
6.0 
5.9 
5.9 


S.T.of 
Sem. 
Pass. 
Mer. 


s 
0.50 

0.50 

0.50 

0.49 

0.49 

0.49 
0.48 
0.48 
0.48 
0.47 

0.47 
0.47 
0.47 
0.46 
0.46 

0.46 
0.46 
0.45 
0.45 
0.45 

0.44 
0.44 
0.44 
0.44 
0.43 

0.43 

0.43; 

0.43 
0.42 
0.42 

0.42 
0.42 
0.42 
0.41 
0.41 

0.41 
0.41 
0.41 
0.40 
0.40 


5.9j  0.40 
5.9  0.40 
5.9;  0.40 
5.8  0.39 


5.8 


0.39 


5.8  0.39 
5.»  0.39 
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FOR  TRANSIT  AT  WASHINGTOK. 

Mean 

T\«*«        Time 
Date.         ^f 

1  Transit. 

h    ni 
Apr.  I  22  28.9 

Apparant 
R.  AHoeusiou 

Ht 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

II 
6.0 

.Semi 
diam. 

II 

5.8 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 
Time 

of 
rransit. 

b    m 
22  58.3 

Apparent 

R.  Ascension 

at, 

Transit. 

h  m     s 
8  45  22.46 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

II 
5.3 

S«.mi 
diam. 

S.T.of 
Scm. 
Pass. 
Mer. 

h   m     s 
23  14  37.06 

O        /        II 

-  6  20  58.5 

s 
0.39 

M,Hv17 

+I4  44  56!9 

II       s 

5.8  0.36 

2  22  29.5 

23  1911.13!     5  53  28.2 

6.0 

5.8 

0.39 

18 

22  59. 1 

2  50  11.01 

15   8  17.1 

5.3 

5.2|  0.36 

3,  22  30.2 

23  23  44.72      5  25  47.7 

6.0 

5.8 

0.39 

19 

23    0.0 

2  55    0.61 

1531  15.1 

5.3 

5.1 

'0.36 

4!  22  30.8 

23  28  17.85      4  57  57.6 

5.9 

5.7 

0.39 

20 

23   0.9 

2  59  51.26 

15  53  50.3 

5.3 

5.1I0.36, 

5  22  31.4 

23  32  50.56      4  29  58.6 

5.9 

5.7 

0.38 

21 

23    1.8 

3    4  42.98 

16  16   2.0 

5.3 

5. 1 ;  0.36 

6,  22  32.0 

23  37  22.88 

-  4    1  51.6 

5.9 

5.7 

0.38 

22 

23   2.7 

3   9  35.79 

+16  37  49.4 

5.3 

5.1  0.36 

7' 22  32.(3 

23  4154.83 

3  33  37. 1 

5.9 

5.7 

0.38 

23 

23   3.7 

3  14  29.69 

16  59  11.9 

5.3 

5.1,0.36 

8  22  3.<.2 

23  46  26.46      3   5  15.9 

5.9 

5.7 

0.38 

24 

23   4.7 

3  19  24.70 

17  20   8.6 

5.3 

5.1 

0.36 

i)  22  33.8 

23  50  57.79      2  36  48.7 

5.9 

5.7 

0.38 

25 

23   5.7 

3  24  20.85 

17  40  39.0 

5.3 

5.1 

0.36 

10  22  34.4 

23  55  28.87 

2   8  16.1 

5.9 

5.6 

0.38 

26 

23   6.7 

3  29  18.13 

18   0  42.3 

5.3 

5.1;  0.36 

]l  22  34.1) 

23  59  59.73  -  1  39  39.0 

5.8 

5.6 

0.38 

27 

23    7.7 

3  34  16.55 

+  1820  17.8 

5.3 

5.1  0.36 

12  22  35..^> 

0    4  30.40 

1  10  58.0 

5.8 

0.6 

0.37 

28 

23   8.7 

3  39  !6.10 

18  39  24.8 

5.2 

5. 1 1  0.36 

J3J22  3G0 

0   9   0.92      0  42  13.7 

1 

5.8 

5.6  0.37 

29123   9.H 

3  44  16.79 

18  58   2.8 

5.2 

5.1 

OM 

I4|22  3G.G 

0  13  31.33,-  0  13  26.8,    5.8 

5.6|  0.37 

30 

23  10.9 

3  49  18.61 

19  16  10.9 

5.2 

5.1 

0.36 

ir>  2'i37.2 

0  18    1.66-f-  0  1521.9 

5.8 

5.6  0.37 

31 

23  12.0 

3  54  21.56 

19  33  48.6 

5.2 

5.1J0.36 

I6|22  37.8 

02231.95+  044  II.8    5.7 

5.5;  0.37 

June   Ij  23  13.2 

3 .59  25.62 

+  19  50  55.1 

5.2 

5.0;  0.36 

I7j22  38.3 

0  27    2.24       1  13   2.1 

5.7 

5.5  0.37 

2  23  14.4 

4    4  30.79 

20   7  29.8 

5.2 

5.0;  0.36 

18  22  38.1) 

0.31  32..58      1  41  52.3 

5.7 

5.5  0.37 

3  23  15.5 

4    9  37.06 

20  23  32. 1 

5.2 

5.0!  0.36 

lli|22  31).4 

0  36   3.00;     2  10  41.0 

5.7 

5.5i  0.37 

4  23  16.7 

4  1444.41 

20  39    1.3 

5.2 

5.0  o.:56 

20  22  40.0 

1 

0  40  33..54      2  39  29.3 

1 

5.7 

5  5  0.37 

5  23  17.9 

1 

4  19  52.81 

20  53  56.7 

5.2 

5.0  0.36 

21;  22  40.5 

1 
0  45   4.23+  3    8  14.7 

5.7 

5.5  0.36 

6 

23  19.1 

4  25    2.25 

+21    8  17.8 

5.2 

5.0  o.:)6 

22  *^2  41.1 

1 

0  49  35.l3j     3.36  57.2 

5.6 

5.4  0.36 

1 

7  23  20.3 

4  30  12.69 

21  22   3.9 

5.8 

5.0;  0.36 

23  22  41.7 

0  54    6.27      4    5  36.0 

5.6 

5.4  0.36 

8  2321.5 

4  35  24.12 

21  35  14.6 

5.2 

5.0  QM 

24  22  42  3 

0  58  37.70      4  34  10.5    5.6 

5.4  0.36 

9|  23  22.7 

4  40  36.50 

21  47  49.3 

5.2 

5.0  OM 

25  22  42  8 

1    3   9.46'     5   2  40.2    5.6 

1 

5.4  0.36 

i 

10  23  24.0 

1 

4  45  49.81 

2159  47.4 

5.2 

5.0  0.36 

26  22  43.4 

1    7  41.57 

+  5  31    4.2 

5.6 

5.41  0.36 

11  23  25.3 

4  51    4.01 

+2211    8.4 

5.2 

5.0  0.36 

27  22  44.0 

1  12  14  09      5  59  2l.8|    5.6 

5. ;  0.36 

12  23  26.6 

4  56  19.04 

2221  51.7 

5.2 

5.01  0.36 

28  22  44.6 

1  16  47.00      6  27  32.4     5.6 

5.4  0.36 

13  23  27.9 

5    1  .34.89 

22  3156.9 

5.2 

5.0  0.36 

2!)  2  >  45.2 

12120.51 

6  55  35.3    5.5 

5.4  0.36 

1 

14  23  29.3 

5   6  5!.5I 

22  4 1  23.5 

5.1 

5.0  0.36 

30'  22  45.8 

125  54.47      7  23  29  8 

5.3,  0.36 

15  23  30.6 

5  12   8.85 

22  50  11.0 

5.1 

5.0  0.36 

Mhv    1  22  40  5 

1  30  28.99  f  7  51  15.2 

5.5 

5.3  0.36 

1 

16  23  3^.0 

5  17  86.8(5 

+22  58  19.2 

5.1 

5.0 

OM 

222  47.1 

1  35   4.10      8  18  50.7 

5.5 

5.3;  0.36 

17  23  33.3 

5  2245.52 

23    5  47.6 

5.1 

5.0  o.m 

3;  22  47.8 

1  39  39.83,     8  46  15.7 

5.5 

5..3J  0.36 

18  23  34.7 

5  28    4.78 

8312359 

5.1 

5.0;  0.36 

4  22  48.4 

1  44  16.22'     9  13  29..-)!    5.5 

5.3  0.36 

19,23  36.1 

5  33  24.58    23  18  43.7 

5.1 

5.0;  OM 

51  22  49.1 

1  48  53.30'     9  40  31.31    5.5 

1                     i 

5.3  0.36 

1 

20'  23  37.5 

5  38  44.88;  23  24  10.6 

5.1 

5.0  OM 

!            6  22  49.8 

1  53  31.10  +  10    7  20.5    5  5 

5.3  0.36 

21.  3  38.9 

5  44    5  62+23  28  56.5 

5.1 

5.0  0.36 

7,  22  50.5 

1  .58   9.65     10  33  56.2    5.4 

5.3 

0.36 

22,  23  40.3 

5  49  26.7b    23.33    1.1 

5.1 

5.0  OM 

1            8  2251.2 

2   2  48.98     II    0  17.9    5.4 

• 

5.3 

0.36 

23  23  41.7 

5  54  48.24    23  36  24.1 

5.1 

5.6  0.36 

9  22  51.9 

2   7  29.12     1 126  24.7     5.4 

5.2  0.36 

24  23  43.1 

6    0  10.01 

23  39   5.3 

5.1 

4.9  0.36 

10  22  52.7 

2  12  10.10,    11  52  I5.!»    5.4 

1 

5.2 

0.36 

25  23  44.5 

6   5  32.02    23  41    4.7 

5.1 

4.9  0.36 

II  22  53.5 

2  16  51.94+12  17  50.8    5.4 

5.2  0.36 

26  23  45.9 

6  10  54.21+23  42  22.1 

5.1 

4.9 

OM' 

12  22  54.2 

2  21  34.671    12  43    8.7     5.4 

i 

5.2  0.36 

27  23  47.3 

6  16  16.52    23  42  57.5 

5.1 

4.9,  0.36 

i          13,22  55.0 

226  18.31:    13    8   8  9    5.4 

5.2  0.36 

28  23  48.8 

6  21  38.90    23  42  50.7 

5.1 

4.9'  OM 

.  14  22  55.8 

2  31    2.88;    13  32  50.5    5.4 

5.2  0.36 

29  23  ,50.2 

6  27    1.29,  23  42    1.6 

5.1 

4.9 

0.36 

'  15  22  56.6 

2  35  48.41 

13  57  12.8 

5.4 

5  2 

0.36 

30 

23  51.6 

(;  32  23.(}3 

23  40  30.2 

5.1 

4.9 

o.:m; 

16,22  57.4 
17.22  58.3; 


').3 


2  40  34.93  +  14  21  15.2 

2  45  22.46+14  44  56.91    5.3 


5.2  O:)!)! 


n  23.-)3.()    6  37  15.87+23  38  16.5,    5.1 


5.2l0.36i  35>ii354.5    6  43    7.94+23  35  20.7!    5.1 


4.9,  0.36 
4.9:  0.36 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Meau 

Time 

of 

Tmnftit. 

h    m 
23  53.0 

Apparent 

B.  AaceoHiou 

nt 

Transit 

Apparent 

Deciinatiou 

at 

Transit. 

Hor. 
Par. 

.  5.1 

Semi 
diam. 

/< 
4.9 

S.T.of 
Sem. 

P.IHS. 

Mer. 

1 
Date. 

Moan 

Time 

of 

Transit. 

Apparent 

R  Ascension 

at 

Transit. 

1 

I.. 

1    h    ni     8 

10  30  57.32 

Apparent 

Declination 

at 

Transit. 

+  10  52  49.6 

H«»r 
Par 

II 
5.2 

Sonii 
(iiant. 

s.T.oi; 

Sem. 
Pass. 
Mer. 

July   1 

h    m     8 
6  37  45.87 

+23  38  16!5 

a 
0.36 

Aug.  17 

h    m 
0  44.8 

//    1    s 

5.0  0.34 

2 

23  54.5 

6  43   7.94 

23  35  20.7 

5.1 

4.9 

0.36 

18 

0  45.5  10  35  37.57 

10  25  18.7 

5.2 

5.0  0.34  ; 

3 

23  55.9 

6  48  29.79 

23  3142.7 

5.1 

4.9 

0.36 

19 

0  46.2  10  40  16.95 

95731.1 

5.2 

5.1 

0.34 

4 

23  57.3 

6  53  51.36 

23  27  22.7 

5.1 

4.9 

0.36 

20 

0  46.9  10  44  55.50 

9  29  27.6 

5.2 

5.1 

0.34 

t 

1 

23  58.7 

6  59  12.61    23  22  20.9 

5.1 

4.9 

0.36 

21 

0  47.6' 10  49  33.26 

1 

9    \    8.8 

5.3 

5.1 

0.34 

7 

0   0.2 

7   4  33.45 

+23  16  37.4 

5.1 

4.9 

0.36 

22 

0  48.4 

10  54  10.26 

+  8  32  35.5 

5.3 

5.1 

0.34 

8 

0    1.6 

7   9  53.84 

23  10  12.5 

5.1 

4.9 

0.36 

23 

0  49.l|  10  58  46.54 

8   3  48.3 

5.3 

5.1 

0.34 

9 

0   3.0 

7  15  13.72 

23   3   6.3 

5.1 

4.9 

0.36 

24 

0  49.8,  II    3  2*2.13 

7  34  48.2 

5.3 

5.1 

0.34  1 

lU 

0   4.4 

7  20  33.04 

22  55  19.1 

5.1 

4.9 

0.36 

25 

0  50.4,  1 1    7  57.08 

7   5  35.8 

5.3 

5.1 

0.34 

•|l 

0   5.7 

7  2551.75 

2246  51.2 

5.1 

4.9 

0..36 

26 

051.0 

11  12  31.42 

6  36  11.6 

5.3 

5.1 

0.34 

12 

0   7.1 

7  31    9.80 

+22 .17  42.9 

5.1 

4.9 

0.36 

27 

0  51.6 

11  17   5.19 

+  66  36.5 

5.3 

5.1 

0.34 

13 

0   8.4 

7  36  27.14    22  27  54.6 

5.1 

4.9 

0.36 

28 

0  52.2 

112138.42      5  36  51.1 

5.3 

5.1 

0.34 

14 

0   0.7 

7  41  43.73    22  17  26.7 

5.i;    4.9 

0.36 

29 

0  52.8 

1126  11.17      5   656.3 

5.3 

5.1 

0.34 

15 

011.0 

7  46  59.51 

22   6h).5 

5.1     4.9 

0.35 

30 

0  53.4 

1 1  30  43.46      4  36  52.7 

.5.3 

5.1 

0.35 

i          16 

1 

0  12.3 

7  52  14.47 

21  54  33.5 

5.1     4.9 

1 

0.35 

31 

054.0  1135  15.34'     4   641.1 

1 

5.3 

5.2 

0.35 

17 

0  1.3.5 

7  57  28.55 

+2142   9.1 

5.1'    4.9 

0.35 

Sept.  1 

0  54.5 

11  39  46.86;+  3  36  22.1 

5.3 

5.2 

0.35 

18 

0  14.8 

8   241.70    2129   6.7 

5.1     4.9 

0.35 

2 

0  55.1 

11  44  18.05      3   5  56.5 

5.4 

5.2 

0.35 

19 

0  16.0 

8   7  53.91 

21  1526.8 

5.1!    4.9 

0.35 

3 

0  55.6 

1 1  48  48.95 

2  35  25.0 

5.4 

5.2 

0.35 

20 

0  17.3 

8  13   5.14    21    1  10.0 

5.11    4.9 

0.35 

4 

0  56.2 

1153  19.60 

2   4  48.4 

5.4 

5.2 

0.35 

21 

0  18.5 

8  18  15.37 

20  46  16.7 

5.1     4.9 

0.35 

o 

0  56.7 

1 1  57  50.04 

1  34    7.3 

5.4 

5.2 

0.35 

22 

0  19.8 

8  23  24.58+20  30  47.6 

5.1 

4.9 

0.35 

6 

0  57.3 

12   2  20.32 

+   1    3  22.5 

5.4 

5.2 

0.35 

23 

021.0 

828  32.74    20  14  43.2 

5.1,    4.9 

0.35 

7 

0  57.9 

12   6  50.46 

0  32  34.8 

5.4 

5.2 

0.35 

24 

0  22.2 

8  33  39.82    19  58   4.1 

5.1i    4.9 

0.35 

8 

0  58.5 

12  1120.51 

+  0    1  45.0 

5.4 

5.2 

0.35 

25 

02:i.4 

8:J8  45.82;    19  40  50.8 

5.11    5.0 

0.35 

9 

0  59.0 

12  15  50.51 

-  0  29   6.4 

5.4 

5.2  0.35   1 

26 

0  24.5 

8  43  50.73    1923   3.9 

5.1 

5.0 

0.35 

10 

0  59.6 

12  20  20.51 

0  59  58.5 

5.4 

5.2 

0.35 

27 

0  25.6 

8  48  54.52 

+19   4  44.1 

5.1 

5.0 

0,35 

11 

1    0.1 

12  24  50.54 

-  1  30  50.6 

5.4 

5.3 

0.35 

28 

0  26.7 

8  53  57.20 

18  45  52.0 

5.1 

5.0 

0.35 

12 

1    0.7 

12  29  20.66 

2    142.0 

5.5 

5.3 

0.35 

29 

0  27.8 

8  58  58.75 

182628.1 

5.1 

5.0 

0.35 

13 

1    1.2 

12  33  50.90 

2  32  32.0 

5.5 

5.3 

0.35 

30 

0  28.9 

9    3  59.17 

18   6  33.2 

5.1 

5.0 

0.35 

14 

1    1.8 

12  38  21.29 

3   3  19.7 

5.5 

5.3 

0.35 

31 

0  29,9 

9   8  58.44 

17  46   7.9 

5.11    5.0 

0.35 

15 

1    2.3 

12  42  51.89 

3  34    4.4 

5.5 

5.3 

0.35 

Aug.  1 

0  31.0 

9  13  56.58+17  25  12.9 

5.l<    5.0 

0.35 

16 

1    2.9 

12  47  22.75 

-44  45.5 

5.5 

5.3;  0.35 

2 

1   0  32.0 

9  18  5.3.58'    17   3  48.9 

5.l'    5.0 

0.35 

17 

1    3.5 

12  51  53.89 

4  35  22.2 

5.5 

5.3|  0.36 

3 

,    0  33.0 

923  49.44|    16  4156.6 

5,1     5.0 

0.35 

18 

1    4.1 

12  56  25.36 

5   5  53.8 

5.5 

5.3;  0.36 

4 

i    0.34.0 

92844.17!    16  1936.7 

5.2    5.0 

0.35 

19 

1    4.6 

13   0  57.21 

5  36  19.5 

5.5 

5.4;  0.36 

5 

;    0  35.0 

9  33  37.78    15  56  49.8 

5.2    5.0 

0.35 

20 

1    5.2  13    5  29.48 

6   6  38.5 

5.6 

5.4;  0.36 

6 

1    0  35.9 

9  38  30.26+1533  36.6 

5.2    5.0 

0.35 

21 

1    5.8,  13  10   2.22 

-  6  36  50. 1 

5.6 

5.4|  0.36 

7 

0  36.8 

9  43  21.62    15   9  58.0 

5.2,   5.0 

0.35 

22 

1    6.4jl3  14  35.47 

7   6  53.6 

5.6 

5.4 

0.36 

8 

0  37.7 

9  48  11.88    14  45  54.6 

5.2    5.0 

0.35 

23 

1    7.0  13  19   9.27 

7  36  48.2 

5.6 

5.4 

0.36 

9 

0  38.6 

9  53    1.06;    14  2127.1 

5.2    5.0 

0.34 

24 

1    7.6  13  23  43.66 

8   6  33.4 

5.6 

5.4 

0.36 

10 

0  :«l.4 

9  57  49.16    13  56  36.3 

5.2    5.0 

0.34 

25 

i    8.3,  13  28  18.67 

8  36   8.3 

5.6 

5.4 

0.37 

11 

0  40.2 

10   2  36.19  +  13  3122.9 

5.2    5.0 

0.34 

26 

1    8.9  13  32.54.36-  9    532.1 

5.6 

5.4 

0.37 

12 

041.0 

10   7  22.19    13   5  47.7 

5.2    5.0 

0.34 

27 

1    9.6' 13  37  30.78      9  34  44.2 

j 

5.6 

5.5  0.37 

1 

13 

041.8 

10  12   7.16    123951.4 

5.2    5.0 

0.34 

28 

1  10.3  13  42   7.96'    10   3  43.8 

5.7 

5.5  0.37 

14 

0  42.6 

10  1651.13,    121334.7 

5.2    5.0 

0.34 

29 

1  11. Oj  13  46  45.93 

10  32  30.1 

5.7 

5.5 

0.37 

15 

0  43.3 

1021  34.13    11  4658.3 

5.2    5.0 

0.34 

30 

1  11.7  13  5124.73 

11     1    2.3 

,5.7 

5.5  0.37 

16 

0  44.0 

,  10  26  16.19+1120   3.0 

5.2    5.0 

0.34 

31 

1  12.4  13  56   4.39 

-1129  19.5 

5.7 

5.5  0.38 

17 

0  44.8 

10  30  57.32  +  10  52  49.6 

5.2    5.0 

0.34 

32 

1  13.2  14    0  44.95-1157  21.2 

5.7 

5.5  0.38 
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FOB  TEAN8IT  AT  WASHINGTON. 

Date. 

Moau 

Time 

of 

Transit. 

h    m 
1  12.4 

Apparent 

R.  Aaceimidu 

at 

Traosit. 

Apparent 

Deolinatioii 

at 

Transit. 

Hor. 
Par. 

II 
5.7 

jS.T.of 
'  Som. 

Semi-  Pas.s. 

diam.j  Mer. 

~17\      8    ~ 

5.5  0.38 

Date. 
Nov.  16 

Mean 

Tiuio 

of 

Transit. 

h    m 

2    4.8 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Par. 

i> 
6.7 

Semi 
diam. 

// 
6.4 

i?.T.ofi 
Sem. 
Paa«. 
Mer. 

N 

0.48 

Oct.    1 

h    m     s 
13  56   4.39 

0     1     II 
-1 1  29  19.5 

h   m     8 
17  49  53.50 

0        /         ii 

-25   2  25.3 

2 

1  13.2  14    0  44.95 

11  57  21.2 

57 

5.5  0.38 

17 

2   6.2 

17  55  18.27 

25   5  18.8 

6.7 

6.5 

0.48 

3 

1  14.0  14    5  26.43 

12  25   6.5 

.5.7 

5.5  0.38 

18 

2    7.7 

18   0  4.3.13 

25   7  27.3 

6.7 

6.5 

0.4HJ 

4 

1  14.7 

14  10    8.87 

12.52  34.6 

5.8 

5.6  0.38 

1 

19 

2    9.1 

18   6    8.04 

25   8  50.8 

6.8 

6.5 

0.48! 

5 

1  15.5  14  14  52.30 

13  19  44.7 

5.8 

5.6  0.38 

1 

20 

2  10.6 

18  11  32.92 

25   9  29.1 

6.8 

6.6 

0.48 

6 

1  16.3 

14  19  36.75 

-13  46  36.0 

5.8 

5.6|  0.38 

21 

2  12.0 

1816  57.70 

-25   9  22.2 

6.8 

6.6  0.49 

1 

7 

1  17.1 

1 4  24  22.24 

14  13    7.8 

5.8 

5.6,  0.39 

22 

2  13.5 

1832  22.30 

25   8  30.3 

6.9 

6.6^  0.49  1 

8 

1  17.9  14  29    8.80 

14  39  19.3 

5.8 

5.6  0.39 

23 

2  14.9 

18  27  46.67 

25   6  53.2 

6.9 

6.6 

0.49 

d 

1  18.8 

14  33  56.45 

15   5   9.6 

5.8 

5.6  0.39 

1 

24 

2  16.4 

18  33  10.73 

25   4  30.9 

6.9 

6.7 

0.49 

10 

1  19.6 

14  38  45.20 

15  30  37.8 

5.9 

5.7j  a39 

25 

2  17.8 

18  38  34.41 

25    123.5 

6.9 

6.7 

rf.49 

11 

1  20.5 

14  43  35.07 

-15  55  43.3 

5.9 

5.7: 0.39 

26 

2  19.3 

18  43.57.66 

-24  57  31.3 

7.0 

6.7 

0.50 

12 

121.4 

14  48  26.09 

16  20  25.2 

5.9 

5.7  0.40 

27 

2  20.7 

18  49  20.41 

24  .52  54.6 

7.0 

6.8 

0.50 

13 

1  22.3 

14  53  18.27 

16  44  42.7 

5.9 

5.7  0.40 

28 

2  22.2 

18  54  42.57 

24  47  33.5 

7.0 

6.8 

0.50 

14 

1  23.2 

14  58  11.63 

17    8  35.0 

5.9 

5.7  0.40 

29 

2  23.6 

19   0    4.09 

24  4 1  28.2 

7.1 

6.8 

0.50 

15 

124.21  15    3    6.17 

17  32    1.3 

5.9 

5.8.  0.40 

30 

2  25.0 

19   5  24.90 

24  34  39.0 

7.1 

6.9 

0.50' 

1 

W 

1  25.2 

15   8    1.91 

-17  55    1.0 

6.0 

5.8  0.40 

1 

Dec.    1 

2  26.4 

19  10  44.95 

-24  27   6.0 

7.1 

6.9 

1 

0.51 

17 

1  26.2  15  12  58.86 

18  17  33.1 

6.0 

5.8  0.41 

2 

2  27.8 

19  16   4.17 

24  18  49.9 

7.2 

6.9 

0.51 

18 

1  27.2  15  17  57.03 

18  39.36.9 

6.0 

5.8  0.41 

3 

2  29.2 

19  2122.47 

24    9  50.9 

7.2 

7.0 

0.51 

19 

1  28.3  15  22  56.43 

19    1  11.6 

6.0 

5.8  0.41 

4 

2  30.5 

19  26  39.81 

24    0   9.4 

7.2 

7.0 

0.51 

20 

1  29.3 

15  27.57.04 

19  22  16.5 

6.0 

5.8  0.41 

1 

5 

2  31.8 

19  31  56.14 

23  49  45.8 

7.3 

7.0 

0.51 

21 

1  30.4 

15  32  58.88 

-19  42  50.9 

6.1 

5.9  0.42 

6 

2  33. 1 

1937  11.38 

-23  38  40.7 

7.3 

7.1 

0.52  1 

22 

1  31.5 

15  38    1.95 

20   2  53.9 

6.1 

5.9  0.42 

7 

2  34.4 

19  4225.49 

23  26  54.5 

7.4 

7.1 

0.52 ' 

23 

1  32.6  15  43   6.26 

20  22  24.8 

6.1 

5.9,  0.42 

8 

2  35.7 

19  47,38.42 

23  14  27.8 

7.4 

7.2  0.52  1 

24 

1  33.8,  15  48  11.78 

20  4 1  22.9 

6.1 

5.9  0.42 

9 

2  37.0 

19  52  50.11 

23    121.0 

7.4 

7.2^ 

0.52 

25 

1  35.0 

15.53  18.51 

20  59  47.6 

6.1 

5.9  0.42 

10 

2  38.2 

19  58   0.52!  22  47  34.7 

7.5 

7.2 

0.52 

26 

1  36.2 

15  58  26.43 

-21  17  38.0 

6.2 

6.0  0.43 

11 

2  39.4 

20   3   9.60-22  33   9.6 

7.5 

7.3  0.52 

27 

137.4 

16   3  35.53 

2134  53.5 

6.2 

6.0  0.43 

12 

2  40.5 

20   8  17.31 

22  18   6.3 

7.5 

7.3 

0.53 

28 

1  38.6 

16   8  45.80 

2151  33.4 

6.2 

6.0  0.43 

1 

13 

241.7 

20  13  23.61 

22   2  25.4 

7.6 

7.3 

0.53 

2<) 

1  39.9 

16  13  57.22 

22    7  37.0 

6.2 

6.0  0.43 

14 

2  42.8 

20  18  28.46    21  46   7.6 

7.6 

7.4 

0..53 

30 

1  41.1 

16  19   9.76 

22  23    3.8 

6.3 

6.0|  0.44 

15 

2  43.9 

20  23  31.84,  2129  13.5 

7.7 

7.4 

0.53 

31 

1  42.4 

16  24  23.39 

-22  37  53.0 

6.3 

6.) 

0.44 

16 

2  45.0 

20  28  33.72-21  11  43.7 

7.7 

7.5 

0.53 

Nov.  1 

1  43.7 

16  29  38.07 

22  52    4.1 

6.3 

6.1 

0.44 

17 

2  46. 1 

20  33  34.08    20.53  39.0 

7.8 

7.5  0.53 

2 

1  45.0 

16  34  53.78 

23    5  36.3 

6.3 

6.1 

0.44 

18 

2  47.1 

20  38  32.90|   20  35   0.2 

7.8 

7.5  0.54  1 

3 

1  46.3 

16  40  10.46 

23  18  29.0 

6.3 

6.1 

0.44 

19 

2  48.1 

20  43  30.16    20  15  47.9 

7.8 

7.6  0.54 

4 

1  47.7 

16  45  28.08 

23  30  41.8 

6.4 

6.2 

0.45 

20 

2  49.1 

20  48  2,5.83    19  56   2.8 

7.9 

7.6 

0.54 

5 

1  49.0 

16  50  46.60 

-23  42  14.1 

6.4 

6.2 

0.45 

21 

2  50.1 

20  53  19.92,-19  35  45.8 

7.9 

7.7 

0.54 

6 

1    1  50.4 

16  56    5.97 

23  53   5.4 

6.4 

6.2 

0.45 

22 

2  51.0 

20  58  12.41     19  14  57.6 

8.0 

7.7 

0.54 

7 

151.8 

17    126.13 

24    3  15.1 

6.4 

6.2 

0.45 

23 

2  51.9 

21    3    3.29    18  53  38.9 

8.0 

7.7,  0.55 ! 

8 

1  53.2!  17    6  47.02 

24  12  42.8 

6.5 

6.2 

0.46 

24 

2  52.8 

21    7  52.57|    18  3150.6 

8.1 

7.8,  0.55 

9 

1  54.6  17  12   8.59 

24  21  28.1 

.   6.5 

6.3 

0.46 

25 

2  53.7  21  12  40.23    18   9  33.3 

1 

8.1 

7.8  0.55, 

10 

1  56.0;  17  17  30.77 

-24  29  30.5 

1   6.5 

6.3 

0.46 

26 

2  54.5  21  17  26.29-17  46  47.8 

8.2 

7.9  0.55 

11 

1  57.4:  17  22  53.51 

24  36  49.() 

\i.([) 

6.3 

0.46 

27 

2  55.3  2122  10.73    17  23  34.8 

8.2 

7.9'  0.56 

12 

158.9,17  28  16.77 

24  43  25.0 

6.6 

6.3 

0.47 

28 

2  56.0|  2 1  26  53.55    1 6 .59  55.3 

8.3 

8.0'  0.56  ' 

13 

1 

2   0.3 

17  33  40.47 

24  49  16.6 

:    6.6 

6.4 

0.47 

29 

2  56.7  213134.77     16  35  49.9 

8.3 

8.0.  0.56 

14 

2    1.8  17  39    4.53 

24  54  24.0 

6.6 

6.4 

0.47 

30 

2  57.4  21  36  14.39    16  11  19.5 

8.4 

8.1  0.,56 

15 

2   3.3  17  44  28.90-24  58  47.0 

6.7 

6.4 

0.47 

31 

2  58.1  2140  52.42-15  46  24.9 

8.4 

8.1  0.5<) 

16 

'    2   4.8  17  49  53.50-25   2  25.3 

6.7 

6.4  0.48 

3>i    2  58.8  21  45  28.85-15  21    6.9 

8.5 

\ir^  0.57 

MAES,    1888. 
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FOR  TBANSIT  AT  WASHINGTON. 

Bute. 

Mfu 

Time 

18   8.5 

19  50  41.34 

Truait. 
-3   894!r 

Hor. 
Put. 

6!4 

S«nl 
3'!g 

S.T.rf 

„.„. 

of 

A 
R.  Itceatlon 

TnTnail, 

TnTnslt.       Par.' 

3.-ml 

S.Tof 

|j>ii.  0 

0.94 
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14 

9  13.4 

124624.13'     4    624.8|  13.2 

7.5  0.50 

29 

6  39.4 

1313  20.45 

828  3.1 

9.4 

5.4  0.36 

15 

9   90 

12  46   0.76      4   6  40.3!  13.1 

1                    1 

7.5'  0.50 

30 

6  36.9 

13  14  44.45 

8  37  54.9 

9.4 

5.4 

0.36 

16 

9   4.7 

1245  40.41 

-4    713.4 

13.0 

7.4^  0.50 

July   1 

6  34.4 

13  16  10.03 

-8  47  53.3 

9.3 

5.3  0.36 

1 

17 

9   0.5 

12  45  23.07 

-4    8   i.\   12.9 

7.4'  0.49 

2 

631.9 

13  1737.17 

-857  58.1 

9.2 

5.3: 0.35 
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FOB  TRANSIT  AT  WASHINGTON. 

Dikto. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Aaoenaion 

at 

Transit 

Apparent 

Decimation 

at 

Transit. 

Hor. 
Par. 

II 
1.7 

Polar 
Semi- 
diam. 

ii 
18.1 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Iffean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

II 
1.9 

Polar 
Semi- 
diam. 

20!6 

8.T.of 
Sem. 
Pass. 
Mer. 

Mar.  1 

h    m 
17  33.5 

b    m     8 
16  16   6.10 

O        1        II 

-20  20  41.4 

8 

1.37 

Apr.l5 

h    m 
14  35.1 

h   ni     s 
16  14  40.77 

O       1        II 

-20  13  32.9 

1.56 

2 

17  29.8 

16  1621.06 

20  21  12.9 

1.7 

18.2 

1.38 

16 

14  30.9 

16  14  21.7G 

20  12  42.6 

1.9 

20.7 

1.57 

3 

1726.1 

16  16  35.29 

20  21  42.4 

1.7 

18.2 

1.38 

17 

14  26.7 

16  14    2.10 

20  1 1  50.7 

2.0 

20.7 

1.57 

4 

17  22.4 

16  16  48.78 

20  22  10.1 

1.7 

18.3 

1.39 

18 

14  22.4 

16  1341.81 

20  10  57.2 

2.0 

20.8 

1.57 

r> 

17  18.7 

16  17    1.52 

20  22  35.8 

1.7 

18.3 

1.39 

19 

1418.1 

16  13  20.90 

20  10   2.2 

2.0 

20.8 

1.57 

6 

17  14.9 

16  17  13.52 

-20  22  59.6 

1.7 

18.4 

1.39 

20 

14  13.8 

16  12  59.40 

-20   9   5.6 

2.0 

20.9 

1.58 

7 

17  11.2 

16  17  24.77 

20  23  21.5 

1.7 

18.5 

1.40 

21 

14    9.5 

16  12  37.31 

20   8   7.5 

2.0 

20.9 

1.56 

8 

17   7.5 

1617  35.26 

20  2341.5 

1.7 

18.5 

1.40 

22 

14    5.2 

1612  14.64 

20   7   8.0 

2.0 

21.0 

1.56 

9 

17   3.7 

16  17  44.97 

20  23  59.6 

1.7 

18.6 

1.41 

23 

14   0.9 

16  11  51.40 

20   6   7.0 

2.0 

21.0 

1.59 

10 

16  59.9 

16  17  53'.92 

20  24  15.8 

1.8 

18.7 

1.41 

24 

13  56.5 

16  1127.61 

20   5   4.5 

2.0 

21.0 

1.59 

11 

1656.1 

16  18   2.10 

-20  24  30. 1 

1.8 

18.7 

1.42 

25 

13  52.2 

16  11    3.30 

-20   4    0.8 

2.0 

21.0 

1.59 

12 

16  52.3 

16  18   9.51 

20  24  42.5 

1.8 

18.8 

1.42 

26 

1347.9 

16  10  38.46 

20  2  55.6 

2.0 

21.1 

1.60 

13 

16  48.5 

16  1816.14 

20  24  53.0 

1.8 

18.8 

1.43 

27 

13  43.5 

16  10  13.12 

20    149.1 

2.0 

21.1 

1.60 

14 

16  44.6 

16  1821.99 

2025    1.6 

1.8 

18.9 

1.43 

28 

13  39.2 

16   947.29 

20   041.4 

2.0 

21.1 

1.60 

15 

1640.8 

16  1827.05 

20  25  8.3 

1.8 

18.9 

1.43 

29 

13  34.8 

16   9  20.99 

19  59  32.2 

2.0 

21.2 

1.61 

16 

16  37.0 

16  1831.33 

-20  25  13.2 

1.8 

19.0 

1.44 

30 

13  30.4 

16   8  54.23 

-195821.8 

2.0 

21.2 

1.61 

17 

1633.1 

1618  34.&3 

20  25  16.1 

1.8 

19.1 

1.44 

May    1 

13  26.0 

16  8  27.02 

19  57  10.2 

2.0 

21.2 

1.61 

18 

16  29.2 

16  18  37.54 

20  25  17.3 

1.8 

19.1 

1.45 

2 

1321.6 

16   7  59.40 

19  55  57.5 

2.0 

21.3 

1.61 

19 

1625.3 

16  1839.47 

20  25  16.5 

1.8 

19.2 

1.45 

3 

13  17.2 

16   7  31.37 

19  54  43.6 

2.0 

21.3 

1.61 

90 

1621.4 

1618  40.62 

20  2513.9 

1.8 

19.2 

1.46 

4 

13  12.8 

16   7   2.95 

19  53  28.6 

2.0 

21.4 

1.61 

21 

1617.4 

16  1840.98 

-20  25   9.4 

1.8 

19.3 

1.46 

5 

13   8.4 

16   634.17 

-19  5212.4 

2.0 

21.4 

1.62 

22 

16  13.5 

16  18  40.56 

20  25   3.1 

1.8 

19.3 

1.46 

6 

13   4.0 

16   6   5.04 

19  50  55.3 

2.0 

21.4 

1.62 

23 

16  9.6 

16  18  39.35 

2024  54.9 

1.8 

19.4 

1.47 

7 

12  59.6 

16   5  35  59 

19  49  37.2 

2.0 

21;5 

1.62 

24 

16  5.6 

1618  37.36 

20  24  44.9 

1.8 

19.5 

1.47 

8 

12  55.2 

16   5   5.82 

19  48  18.1 

2.0 

21.5 

1.62 

25 

16    1.6 

16  18  34.59 

20  24  33. 1 

1.8 

19.5 

1.48 

■  9 

12  50.7 

16   4  35.78 

19  46  58.2 

2.0 

21.5 

1.62 

26 

1557.6 

16  1831.04 

-20  2419.5 

1.8 

19.6 

1.48 

10 

12  46.3 

16   4    5.47 

-19  45  37.5 

2.0 

21.5 

1.62 

27 

15  53.6 

16  1826.71 

20  24   4.1 

1.9 

19.6 

1.48 

11 

1241.9 

16   3  34.91 

19  44  16.0 

2.0 

21.5 

1.62 

28 

15  49.6 

16  1821.61 

20  23  46.8 

1.9 

19.7 

1.49 

12 

12  37.4 

16   3   4.14 

19  42  53.8 

2.0 

21.6 

1.62 

29 

15  45.5 

16  18  15.73 

20  23  27.8 

1.9 

19.8 

1.49 

13 

12  33.0 

16   2.33.17 

19  4130.9 

2.0 

21.6 

1.63 

30 

1541.5 

1618  9.08 

20  23  6.9 

1.9 

19.8 

1.50 

14 

1228.5 

16   2   2.03 

19  40   7.4 

2.0 

21.6 

1.63 

31 

15  37.4 

1618    1.65 

-20  2244.2 

1.9 

19.9 

1.50 

15 

1224.1 

16    1  30.74 

-19  38  43.3 

2.0 

21.6 

1.63 

Apr.  1 

1533.4 

1617  53.46 

20  2219.8 

1.9 

19.9 

1.51 

16 

1219.6 

16   0  59.32 

19  37  18.8 

2.0 

21.6 

1.63 

2 

15  29.3 

1617  44.49 

20  2153.5 

1.9 

20.0 

1.51 

17 

1215.2 

16   0  27.80 

19  35  53.8 

2.0 

21.6 

1.63 

3 

1525.2 

16  17  34.76 

202125.5 

1.9 

20.1 

1.52 

18 

1210.7 

15  59  56.19 

19  34  28.4 

2.0 

21.6 

1.63 

4 

1521.1 

161724.28 

20  20  55.7 

1.9 

20.1 

1.52 

19 

12   6.3 

15  59  24.52 

19  33   2.8 

2.0 

21.6 

1.63 

5 

15  17.0 

161713.05 

-202024.2 

1.9 

20.2 

1.53 

20 

12    1.8 

15  58  52.80 

-19  3136.9 

2.0 

21.6 

1.63 

6 

15  12.9 

16  17    1.06 

20  19  50.8 

1.9 

20.2 

1.53 

21 

1 1  57.3 

15  58  21.07 

19  30  10.8 

2.0 

21.6 

1.63 

7 

15  8.7 

161648.33 

20  19  15.7 

1.9 

20.2 

1.53 

22 

1 1  52.9 

15  57  49.34 

19  28  44.7 

2.0 

21.6 

1.63 

8 

15   4.6 

1616  34.86 

20  18  38.8 

1.9 

20.3 

1.54 

23 

1 1  48.4 

15  57  17.63 

19  27  18.4 

2.0 

21.6 

1.63 

9 

15  0.4 

16  1620.68 

20  18  0.2 

1.9 

20.3 

1.54 

24 

1 1  43.9 

15  56  45.97 

1925  52.1 

2.0 

21.6 

1.63 

10 

14  56.2 

1616   5.77 

-20  1719.9 

1.9 

20.4 

1.54 

25 

1139.5 

15  56  14.37 

-19  24  25.9 

2.0 

21.6  1.63 1 

11 

14  52.0 

161550.14 

20  16  37.8 

1.9 

20.4 

1.55 

26 

1 1  35.0 

1 5  55  42.86 

1922  59.9 

2.0 

21.6 

L63 

12 

14  47.8 

161533.82   20  15  54.1 

1.9 

20.5 

1.55 

27 

1 1  30.6 

1555  11.45    192134.0 

2.0 

21.6 

1.63 

13 

14  43.5 

16  15  16.81 

20  15   8.7 

1.9 

20.5 

1.56 

28 

1126.1 

15  54  40.17 

19  20   8.3 

2.0 

21.6 

1.63 

14 

14  39.3 

1614  59.12 

2014  21.6 

1.9 

20.6 

1.56 

29 

1121.7 

15  54    9.04 

19  18  43.0 

2.0 

21.6 

1.63 

15 

14  35.1 

1614  40.77 

-2013  32.9 

1.9 

20.6 

1.56 

30 

11  17.2  15  53  38.07|-19  17I8.1 

2.0 

21.6 

1.62 

16 

14  30.9 

16  14  21.76 

-20  12  42.6 

1.9 

20.7 

1.57 

31 

11  12.8 

15  53   7.2Q 

-19  15  53.5 

2.0 

21.6 

1.62 
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FOB  TRANSIT  AT  WASHINGTON 

t 

Date. 

Mean 

Time 

of 

Tranait. 

Apparent 

R.ABcenBioQ 

at 

Tranait. 

Apparent 

Deolination 

at 

Tranait. 

Elor. 
Par. 

// 
2.0 

Polar 
Semi- 
diam. 

It 
21.6 

S.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Iffean 

Time 

of 

Tranait. 

Apparent 

R.  AaoenaioD 

at 

Tranait. 

Apparent 

Deeiination 

at 

Tranait. 

Hor. 
Par. 

it 
1.9 

Polar  Seal. 

Semi  Pkai. 
diam.  Mer. 

i 

it         B 

I9.8|  1.48 

June  1 

h    m 
11    8.3 

h   m     B 
15  5236.73 

O       /        #/ 

-19  14  29.5 

1.62 

Ju]y{7 

li    m 
7  52.7 

h  m    a 
15  37  44.81 

O       /        // 

-16  36  25.0 

2 

11    3.9 

15  52  6.40 

19  13   6.0 

2.0 

21.6 

1.62 

18 

7  48.7 

15  37  40.78 

183626.0 

1.8 

19.6 

1.48' 

3 

10  59.5 

15  5136.32 

19  1143.2 

2.0 

21.6 

1.62 

19 

7  44.7 

15  37  37.51 

18  36  29.5 

1.8 

19.7 

1.48 

4 

10  55.0 

15  51    6.50 

19  1021.1 

2.0 

21.5 

1.62 

20 

7  40.7 

15  37  34.98 

18  36  35.6 

1.8 

19.6 

1.47 

5 

10  50.6 

15  50  36.98 

19   8  59.7 

2.0 

21.5 

1.62 

21 

7  36.7 

15  37  33.19 

18  36  44.2 

1.8 

19.6 

1.47; 

1 

6 

10  46.2 

15  50   7.76 

-19   7  39.3 

2.0 

21.5 

1.61 

22 

7  32.8 

15  37  32.15 

-18:J655.3 

1.8 

19.6 

1.46' 

7 

1041.8 

15  49  38.88 

19   6  19.8 

2.0 

21.5 

1.61 

23 

7  28.8 

15  37  31. a5 

18  37  9.0 

1.8 

19.5 

1.46 

8 

10  37.4 

15  4910.35 

19   5    1.2 

2.0  21.5 

1.61 

24 

7  24.9 

16  37.32.30 

18  3725.2 

1.8 

19.4 

1.46 

9 

10  33.0 

15  48  42.21 

19   3  43.8 

2.0  21.4 

1.61 

25 

721.0 

1537  33.49 

1837  43.8 

1.8 

19.4 

1.45 

10 

10  28.6 

15  4814.44 

19   2  27.4 

2.0 

21.4 

j.6l 

26 

717.1 

16  37  35.43 

18  38   4.9 

1.8 

19.3 

1.45 

11 

10  24.2 

15  47  47.08 

-19    1  12.2 

2.0 

21.4 

1.60 

27 

7  13.2 

15  37  38.11 

-18  36  28.6 

1.8 

19.3 

1.44 

12 

10  1U.8 

15  47  20.15 

18  59  58.3 

2.0  21.4 

1.60 

28 

7   9.4 

15  3741.52 

18  38  54.7 

1.8 

19.2 

1.44 

13 

10  15.4 

15  46  53.67 

1858  45.6 

2.0  21.3 

1.60 

29 

7   5.5 

15  37  45.68'   18  3923.3 

1.8 

I9.2|  1.43  1 

14 

1011.1 

15  46  27.65 

18  57  34.3 

2.0  21.3 

1.60 

30 

7    1.6 

15  37  50.58    1839  54.3 

1.8 

19.1 

1.43 

15 

10   6.7 

1546   2.10 

18  5624.5 

2.0  21.3 

1.60 

31 

6  57.8 

1 5  37  56.20 

18  4027.7 

1.8 

19.0 

1.43 

16 

10   2.4 

15  45  37.0^ 

-18  55  16.1 

2.0  21.2 

1.59 

Aug.  1 

6  54.0 

15  38   2.57 

-1841    3.7 

1.8 

19.0 

1.42 

17 

9  58.0 

15  45  12.50 

18  54   9.3 

2.0  21.2 

1 

1.59 

2 

650.2 

15  38   9.66 

184142.0 

1.8 

18.9 

1.43 

18 

9  53.7 

15  44  48.17 

18  53   4.1 

2.0  21.2 

1.59 

3 

6  46.4 

15  3817.50 

184222.6 

1.8 

I&9 

1.41 

19 

9  49.4 

15  44  24.97 

18  52   0.6 

2.0,21.2 

1.59 

4 

6  42.6 

16  3626.06 

18  43  5.7 

1.8 

18.8 

1.41 

20 

9  45.1 

15  44   2.02 

18  50  58.8 

2.0  21.1 

1.58 

5 

6  38.8  15  38  36.37 

184361.3 

1.8 

18.8 

1.41 

21 

9  40.8 

1543  39.62 

-18  49  58.8 

2.0  21.1 

1.58 

6 

6  35.0  15  38  45.40 

-18  44  39.2 

1.8 

18.7 

1.40 

22 

9  36.5 

15  43  17.80 

18  49   0.6 

2.0  21.1 

1.58 

7 

6  31.3  15  38  56.15 

18  4529.4 

1.8 

16.7 

1.40 

23 

9  32.2 

15  4256.56 

1848   4.3 

2.0  21.0 

1.57 

8 

6  27.6  15  39   7.62 

1 

164621.9 

1.8 

18.6 

1.39 

24 

927.9 

15  4235.92 

18  47   9.8 

2.0^21.0 

1.57 

9 

6  23.8  15  39  19.80 

18  4716.8 

1.7 

18.6 

1.39 

25 

9  23.7 

1542  15.87 

18  46  17.4 

2.0  20.9 

1.57 

10 

6  20.1 

15  39  32.70 

1648  13.8 

1.7 

18.5 

1.39 

26 

9  19.4 

15  4156.43 

-18  45  26.9 

2.0  20.9 

1.56 

11 

616.4 

15  39  46.31 

-1649  13.1 

1.7 

16.5 

1.38 

27 

9  15.2 

15  4137.61 

1844  38.4 

2.0  20.8 

1.56 

12 

6  12.7 

1540   0.62 

16  50  14.6 

1.7 

18.4 

1.38 

28 

910.9 

15  41  19.42 

184351.9 

2.0  20.8 

1.56 

13 

6   9.0 

15  40  15.64 

1651  16.4 

1.7 

18.3 

1.38 

29 

9   6.7 

1541    1.88 

18  43   7.6 

1.9  20.7 

1 

1.55 

14 

6   5.3 

154031.35 

18  5224.2 

1.7 

18.3 

1.37 

30 

9   2.5 

1540  44.99 

18  4225.3 

1.9  20.7 

1.55 

15 

6    1.7 

15  40  47.75 

1863  32.2 

1.7 

18.2 

1.37 

July  1 

8  58.3 

15  40  23.75 

-18  4145.3 

1.9 

20.6 

1.55 

16 

5  58.0 

1541    4.83 

-1854  42.4 

1.7 

18.2 

1.36 

2 

854.1 

15  40  13.19 

1841    7.4 

1.9 

20.6 

1.54 

17 

5  54.4 

15  4122.58 

1855  54.6 

1.7 

18.1 

1.36 

3 

8  49.9 

15  39  58.30 

184031.8 

1.9 

20.5 

1.54 

18 

650.8 

154141.01 

1667   6.7 

1.7 

18.1 

1.36 

4 

8  45.8 

1539  44.11 

18  39  58.6 

1.9 

20.5 

1.54 

19 

547.2 

15  42  0.11 

165624.9 

1.7 

18.0 

1.35 

5 

841.6 

15  39  30.60 

18  39  27.6 

1.9 

20.4 

1.53 

20 

5  43.6 

164219.87 

1859  43.0 

1.7 

18.0 

1.35 

6 

8  37.4 

15  39  17.80 

-18  38  58.9 

1.9 

20.4 

1.53 

21 

5  40.0 

15  4240.28 

-19   1    3.0 

1.7 

17.9 

1.35 

7 

8  33.3 

15  39   5.71 

18  38  32.6 
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12  52   3.34 

4  50   9.0 

0.5 

1.9 

0.13 

22 

6  43.0 

124919.13 

4  34  41.0 

0.5 

1.8:0.12 

9 

9  38.6 

12  5156.15 

4  49  25.6 

0.5 

1.9 

0.13 

23 

6  39. 1 

12  49  19.69 

4  34  47.2 

0.5 

1.8  0.12 

1 

10 

9  34.5 

12  51  49.08 

4  48  43.0 

0.5 

1.9 

0.13 

24 

63M 

12  49  20.44 

4  34  54.7 

0.5 

1.8  0.12 

11 

9  30.5 

1251  42.15 

-4  48    1.3 

0.5 

1.9 

0.13 

25 

6  31.2 

12  49  21.39 

-4  35   3.3 

0.5 

1.8  0.12| 

12 

926  4 

12  5135.36 

4  47  20.4 

05 

1.9 

0.13 

26 

6  27.3  12  49  22..53 

4  35  13.2 

0.5 

1.8  0.12 

13 

9  22.4 

12  5128.70 

4  46  40.5 

0.5 

1.9 

0.13 

27 

623.4  12  4923.86 

4.35  24.3    0.5 

1.8  0.12 

14 

9  18.3 

12  51  22.19 

4  46    1.5 

0.5 

1.9 

0.13 

28 

6  19.5 

12  49  25.38 

4  35  36.6    0.5 

1.8  0.12 

15 

914.3 

12  51  15.82 

4  45  23.4 

0.5 

1.9 

0.13 

29 

6  15.6  12  49  27.10 

4.3550.2'   0.5 

1.8  0.12; 

16 

9  10.3 

12  51    9.59 

-4  44  46.3 

0.5 

i.9 

0.13 

30 

6  11.7:  12  49  29.01 

-4  36   4.9    0.5 

1.8  0.12 

17 

9   6.3 

12  51    3.52 

-4  44  10.2 

0.5 

1.9 

0.13 

.Tiilv   1 

• 

6    7.8  124931.12 

-4.3620.9'    0.5 

I.a0.l2| 
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FOB  TEANSIT  AT  WASHmGTOIf. 


Date. 

Mean 

Tiine 

of 

Tnosit 

Jan.   ] 

h    m 
8  58.4 

3 

854.4 

3 

8  50.4 

4 

846.4 

5 

842.4 

6 

838.4 

7 

8  34.4 

8 

830.4 

9 

826.4 

10 

822.4 

11 

818.4 

12 

814.4 

13 

810.4 

14 

8  6.4 

15 

8  2.4 

16 

7  58.5 

17 

7  54.5 

18 

7  50.5 

19 

7  46.5 

20 

7  42.6 

21 

7  38.6 

22 

7  34.6 

23 

7  30.7 

24 

7  26.7 

25 

7  22.7 

26 

7  18.8 

27 

7  14.8 

28 

7  10.9 

29 

7   6.9 

30 

7  3.0 

31 

6  59.0 

Feb.  1 

655.1 

2 

651.1 

3 

647.2 

4 

643.2 

5 

6  39.3 

6 

6  35.4 

7 

6  31.4 

8 

627.5 

9 

623.6 

10 

619.7 

11 

615.7 

12 

611.8 

13 

6   7.9 

14 

6  4.0 

15 

6  0.1 

16 

5  56.2 

Apparent 

RAsoensloD 

at 

Transit. 


h  m     s 
3  43    1.45 

3  42  56.86 

34252.38 

3  42  48.00 

3  42  43.73 


3  4239.571+17 
3  42  35.52 
3  4231.59 
3  42  27.77 
34224.07 


34220.491+17 
342  17.04 
34213.70 
34210.49 
3  42  7.41 


342  4.45 
3  42  1.62 
3  4 1  58.92 
3  4 1  56.35 
3  4153.92 

34151.61 
3  4149.44 
3  4147.40 
3  4145.50 
3  4 1  43.73 

3  4142.10 
3  4140.60 
3  4139.24 
3  41.18.02 
3  4136.94 

34135.99 
34135.18 
3  4134.51 
3  4133.98 
3  41.33.59 

34133.34 
3  4133.23 
3  4133.27 
3  4133.44 
3  41  33.76 


3  4134.22 
3  4134.82 
3  4 1  35.56 
3  4136.45 


Apparent 

Deounatlon 

at 

Transit. 


// 


+17  57  6.1 
1756  53.9 
17  5642.0 
17  56  30.6 
17  56  19.6 


56  9.0 
17  5558.8 
17  55  49.0 
17  55  39.6 
17  55  30.6 


55  22.1 
17  5514.0 
17  55  6.4 
17  54  59.2 
17  54  52.4 


+17  54  46.0 
17  54  40.1 
17  54  34.7 
17  54  29.7 
17  54  25.2 

+  17  54  21.2 
17  54  17.6 
17  54  14.5 
17  54  11.8 
17  54  9.6 


+1754 
17  54 
17  54 
17  54 
17  54 


7.9 
6.7 
5,9 
5.6 

5.8 


+17  54  6.4 
17  54  7.5 
17  54  9.1 
1754  11.2 
17  54  13.7 

+17  54  16.7 
17  54  20.2 
17  54  24.2| 
17  54  28.6| 
17  54  33.5, 


+17  54  38.9 
17  54  44.7 
17  54  51.0 
17  54  57.8 
34137.47    17  55  5.1 


34138.64+17  55  12.8 

3  4139.95+17  5521.0*   0.3 


Hor. 
Par. 

diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

0.3 

It 
1.3 

s 
0.09 

Feb.  15 

0.3 

1.3 

0.09 

16 

0.3 

1.3 

0.09 

17 

0.3 

1.3 

0.09 

18 

0.3 

1.3 

0.09 

19 

0.3 

1.3 

0.09 

20 

0.3 

1.3 

0.09 

21 

0.3 

1.3 

0.09 

22 

0.3 

1.3 

0.09 

23 

0.3 

1.3 

0.09 

24 

0.3 

1.3 

0.09 

25 

0.3 

1.3 

0.09 

26 

0.3 

1.3 

0.09 

27 

0.3 

1.3 

0.09 

28 

0.3 

1.3 
1.3 

0.09 
0.09 

29 

0.3 

Sept.  1 

0.3 

1.3 

0.09 

2 

0.3 

1.3 

0.09 

3 

0.3 

1.3 

0.09 

4 

0.3 

1.3 

0.09 

5 

0.3 

1.3 

0.09 

6 

0.3 

1.3 

0.09 

7 

0.3 

1.3 

0.09 

8 

0.3 

1.3 

0.09 

9 

0.3 

1.3 

0.09 

10 

0.3 

1.3 

0.09 

11 

0.3 

1.3 

0.09 

12 

0.3 

1.3 

0.09 

13 

0.3 

1.3 

0.09 

14 

0.3 

1.3 

0.09 

15 

0.3 

1.3 

0.09 

16 

0.3 

1.3 

0.09 

17 

0.3 

1.3 

0.09 

18 

0.3 

1.3 

0.09 

19 

0.3 

1.3 

0.09 

20 

0.3 

1.3 

0.09 

21 

0.3 

1.3 

0.09 

22 

0.3 

1.3 

0.09 

23 

0.3 

1.3 

0.09 

24 

0.3 

1.3 

0.09 

25 

0.3 

1.3 

0.09 

26 

0.3 

1.3 

0.09 

27 

0.3 

1.3 

0.09 

•28 

0.3 

1.3 

0.09 

29 

0.3 

1.3 

0.09 

30 

0.3 

1.3 

0.09 

Oct.   1 
2 

0.3 

1.3 

0.09 

Mean 

Time 

of 

Transit 


h    m 
6    0.1 

556.2 

552.3 

548.4 

5  44.5 

5  40.6 
5  36.7 
5  32.8 
5  28.9 
525.0 

521.1 
5  17.2 

5  13.3 

6  9.4 

5  5.6 

7  14.3 
7  10.5 
7  6.6 
7   2.6 

6  58.7 

6  54.7 
6  50.8 
6  46.0 
6  42.9 
6  39.0 

6  35.0 
631.1 
6  27.1 
6  23.2 
6  19.2 

6  15.2 
611.3 
6  7.3 
6  3,4 
5  59.4 

5  55.4 
551.4 
5  47.5 
5  43.5 
5  39.5 

535.5 
531.6 
5  27.0 
523.6 
5  19.6 

515.6 
511.6 


Apparent 

R.  Ascension 

at 

Transit. 


h    m     s 
3  4 1  38.64 

3  4 1  39.95 

34141.40 

3  4 1  43.00 

3  41  44.73 

3  4 1  46.60 
3  4148.61 
3  4 1  50.76 
3  4153.05 
3  4155.47 

3  4158.03 
3  42  0.73 
3  42  3.56 
3  42  6.53 
3  42   9.63 


4 
4 
4 
4 
4 

4 
4 
4 
4 

4 

4 
4 

4 
4 
4 

4 

4 
4 

4 
4 

4 
4 
4 

4 
4 

4 
4 
4 
4 
4 

4 
4 


2  23.92 
224.18 
224.31 
224.30 
2  24.14 

2  23.85 
2  23.42 
2  22.86 
222.16 
2  21.33 

2  20.36 
2  19.25 
218.00 
2  16.62 
2  15.11 

213.47 
2  11.69 
2  9.78 
2  7.74 
2   5.57 


2   3. 

2  0.84 
1  58.28 
1  55.60 
1  52.80 


1  49.87 
1^46.81 
1  43.63 
1  40.32 
136.90 


Apparent 

Deounation 

at 

Transit. 


II 


+  17  55  12.8 
17  5521.0 
17  55  29.7 
17  55  38.8 
17  55  48.4 

+17  55  58.4 
17  56  8.9 
17  56  19.8 
17  56  31.2 
17  56  43.0 

+17  56  55.2 
17  57  7.9 
17  57  21.0 
17  57  34.5 

17  57  48.4 

+18  59  17.0 

18  59  14.5 
1859  11.6 
18  59  8.4 
18  59   4.7 

+18  59  0.7 
18  58  56.3 
185851.5 
18  5846.4 
18  5840.8 

+18  58  34.9 
18  5828.6 
18  5822.0 
18  58  15.0 
18  58   7.6 

+1857  59.9 
18  57  51.8 
18  57  43.4 
18  57  34.6 
1857  25.5 


Hot. 
Par. 


27N-1857  16.0 
18  57  6.2 
1856  56.1 
18  56  45.6 
18  56  34.8 


+18  56  23.7 
18  56  12.3 
18  56  0.4 
18  55  48.3 
18  55  35.9 


133.36+18  55  23.1 
129.70+18  55  10.1 


II 
0.3 

0.3 

0.3 

0.3 

0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


Semi- 
diam. 


II 


.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 


&T.of 
Sen. 
Pass. 
Mer. 


.3 
.3 
.3 


0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0  09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 


0.09 
0.09 
0.09 
.3'  0.09 
.3  0.09 

.3  0.09 


.3j  0.09  . 
.3  0.09  \ 
.3  0.09 
.3  0.09 


.3|  0.09 
.3;  0.09 
.3',  0.09 
.3, 0.09 
.3  0.09 


.3 


0.09 


.3!  0.09 


410 


NEPTUNE,    1888. 


FOB  TRANSIT  AT  WASHINGTON. 

Date. 

IffeAD 

Time 

of 

Tranait. 

Apparent 

R.A«oeii«ioD 

at 

TraDait. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

0.3 

Semi- 
diam. 

// 
1.3 

8.T.<.f 

Paaa.     »*^«- 
Mer. 

Mean 

Time 

of 

Transit. 

A  ppareut 

R.  Aacenaioii 

at 

Trnusit. 

Apparent 

Declination 

at 

Transit. 

+18  4l'37"9 

1 

! 

Hop. 
Par. 

\      " 
0.3 

Semi 
diam. 

n 

1.3 

8.T.of 
Sem. 
Pass. 
Mer. 

« 
0.09 

Oct.    I 

h    m 
15  15.6 

b   m     8 
4    1  33.36 

+1855  23.1 

0.09 

Nov.16 

h    m 
12  10.4 

h    m     s 
3  57  12.34 

2 

1511.6 

4    1  29.70 

18  55  10.1 

0.3 

1.3 

0.09 

17 

12   6.4 

3  57    5.38 

18  41  17.3 

0.3 

1.3 

0.09 

3 

15   7.6 

4    125.92 

18  54  56.8 

0.3 

1.3 

0.09 

18 

12   2.3 

3  56  58.41 

1 8  40  56.7 

0.3 

1.3 

0.09 

4 

15   3.6 

4    122.03 

18  54  43. 1 

0.3 

1.3 

0.09 

19 

1158.3 

35651.43 

18  40  36.2 

0.3 

1.3 

0.09 

5 

14  59.6 

4    1  18.02 

18  54  29.2 

0.3 

1.3 

0.09 

20 

11  54.2 

3  56  44.45 

18  40  15.7 

0.3 

1.3 

0.09 

6 

14  55.6 

4    1  13.90 

+18  54  14.9 

0.3 

1.3 

0.09 

21 

1 1  50.2 

3  56  37.45 

+18  39  55.2 

0.3 

1.3 

0.09 

7 

1451.6 

4    1    9.65 

18  54   0.4 

0.3 

1.3 

0.09 

22 

11  46.1 

3  56  30.45 

18  39  34.7 

0.3 

1.3 

0.09 

8 

14  47.6 

4    1    5.31 

18  53  45.6 

0.3 

1.3 

0.09 

23 

1142.1 

3  5623.44 

18  39  14.2 

0.3 

1.3 

0.09 

9 

14  43.6 

4    1    0.86 

18  53  30.6 

0.3 

1.3 

0.09 

24 

1 1  38.0 

3  56  16.43 

18  38  53.7 

0.3 

1.3 

0.09 

10 

14  39.6 

4   0  56.31 

1853  15.3 

0.3 

1.3 

0.09 

25 

1 1  34.0 

3  56   9.43 

18  38  33.4 

0.3 

1.3 

0.09 

11 

14  35.6 

4   0  51.66 

+1852  59.7 

0.3 

1.3 

0.09 

26 

1129.9    3  56   2.45 

+  18  38  13.2 

0.3 

1.3 

0.09 

12 

14  31.6 

4   0  46.90 

18  52  43.9 

0.3 

1.3 

0.09 

27 

1 1  25.9 

3  55  55.48 

18  37  53.0 

0.3 

1.3 

0.09, 

13 

14  27.6 

4   0  42.04 

18  52  27.8 

0.3 

1.3 

0.09 

28 

1121.8 

3  55  48.53 

18  37  33.0 

0.3 

1.3 

0.09 

14 

14  23.6 

4   0  37.08 

18  5211.5 

0.3 

1.3 

0.09 

29 

II  17.8 

3  55  41.59 

18  37  13.0 

0.3 

1.3 

0.09 

15 

14  19.5 

4   0  32.02 

18  5154.9 

0.3 

1.3 

0.09 

30 

11  13.7 

3  55  34.67 

18  36  53.2 

0.3 

1.3 

0.09 

16 

14  15.5 

4   0  26.87 

+  18  5138.1 

0.3 

1.3 

0.09 

Dec.   1 

11    9.7 

3  55  27.76 

+  18  36  33.4 

0.3 

1.3 

0.09 

17 

14  11.5 

4   0  21.63 

185121.1 

0.3 

1.3 

0.09 

2 

11    5.6 

3  5520.88 

18  36  13.7 

0.3 

1.3 

0.09 

18 

14    7.5 

4   0  16.30 

18  51    3.8 

0.3 

1.3 

0.09 

3 

II    1.6 

3  55  14.04 

18  3554.2 

0.3 

1.3 

0.09 

19 

14    3.5 

4   010.88 

18  50  46.4 

0.3 

1.3 

0.09 

4 

10  57.6 

3  55   7.23 

18  35  34.9 

0.3 

1.3 

0.09 

20 

13  59.4 

4    0   5.38 

18  50  28.7 

0.3 

1.3 

0.09 

5 

10  53.5 

3  55   0.46 

18  35  15.7 

0.3 

1.3 

0.09 

21 

13  55.4 

3  59  59.79 

+  1850  10.8 

0.3 

1.3 

0.09 

6 

10  49.5 

3  54  53.73 

+18  34  56.7 

0.3 

1.3 

0.09, 

22 

1351.4 

359  54.11 

18  49  52.8 

0.3 

1.3 

0.09 

7 

10  45.4 

3  54  47.03 

1834  37.9 

0.3 

1.3 

0.09 

23 

1347.4 

3  50  48.35 

18  49  34.5 

0.3 

1.3 

0.09 

8 

1041.4 

3  54  40.37 

18  34  19.2 

0.3 

1.3 

0.09 

24 

1343.3 

3  59  42.52 

1849  16.1 

0.3 

1.3 

0.09 

9 

10  37.3 

3  54  33.75 

18  34    0.7 

0.3 

1.3 

0.09' 

25 

13  39.3 

3  59  36.61 

18  48  57.5 

0.3 

1.3 

0.09 

10 

10  33.3 

3  54  27.18 

18  33  42.4 

0.3 

1.3 

0.09' 

26 

13  35.3 

3  59  30.63 

+  1848  38.7 

0.3 

1.3 

0.09 

11 

10  29.3 

3  54  20.67 

+  18  3324.3 

0.3 

1.3 

0.09 

27 

1331.2 

3  5924.58 

18  4819.8 

0.3 

1.3 

0.09 

12 

10  25.2 

3  54  14.22 

18  33   6.4 

0.3 

1.3 

0.09 

28 

1327.2 

3  59  18.47 

18  48   0.7 

0.3 

1.3 

0.09 

13 

10  21.2 

3  54    7.83 

18  32  48.8 

0.3 

1.3 

0.09 

29 

1323.2 

3  5912.28 

184741.4 

0.3 

1.3 

0.09 

14 

10  17.1 

354    1.50 

183231.4 

0.3 

1.3 

0.09 

30 

13  19.1 

3  59   6.02 

18  47  22.0 

0.3 

1.3 

0.09 

15 

10  13.1 

3  53  55.23 

1832  14.2 

0.3 

1.3 

0.09 

1 

31 

1315.1 

3  58  59.69 

+18  47   2.4 

0.3 

1.3 

0.09 

16 

10   9.1 

3  53  49.01 

+  18  3157.2 

0.3 

1.3 

1 

0.09 

Nov.  1 

1311.1 

3  58  53.31 

18  46  42.7 

0.3 

1.3 

0.09 

17 

10   5.0 

3  53  42.85 

18  3140.5 

0.3 

1.3 

0.09 

2 

13   7.0 

3  58  46.88 

184623.0 

0.3 

1.3 

0.09 

18 

10    1.0 

3  53  36.76 

18  3124.0 

0.3 

1.3 

0.09 

3 

13   .3.0 

3  58  40.39 

18  46   3.1 

0.3 

1.3 

0.09 

19 

9  57.0 

3  53  30.75 

18  31    7.8 

0.3 

1.3 

0.09 

4 

1258.9 

3  58  33.86 

18  45  43.1 

0.3 

1.3 

0.09 

20 

9  52.9 

3  5324.82 

18  30  51.9 

0.3 

1.3 

0.09 

5 

1254.9 

3  58  27.27 

+18  45  23.0 

0.3 

1.3 

0.09 

21 

9  48.9 

3  53  18.97 

+18  30  36.3 

0.3 

1.3 

0.09 

6 

1250.9 

3  58  20.64 

18  45   2.9 

0.3 

1.3 

0.09 

22 

9  44.9 

3  53  13.19 

18  30  20.9 

0..3 

1.3 

0.09 

7 

1246.8 

3  5813.95 

18  44  42.6 

0.3 

1.3 

0.09 

23 

9  40.8 

3  53   7.49 

18  30    5.8, 

0.3 

1.3  0.09 

8 

1242.8 

3  58   7.22 

18  44  22.2 

0.3 

1.3 

0.09 

24 

9  36.8 

3  53    1,87 

182951.0 

0.3 

1 .3  0.09 

9 

12  38.7 

3  58   0.46 

1844    1.8 

0.3 

1.3 

0.09 

25 

9  32.8 

3  52  56.33 

18  29  36.5 

0.3 

1.3 

0.09 

10 

12  34.7 

3  57  53.68 

+184341.3 

0.3 

1.3 

0.09 

26 

9  28.8 

3  52  50.87 

+1829  22.3 

0.3 

1.3 

0.09 

11 

1230.7 

3  57  46.86 

18  43  20.8 

0.3 

1.3 

0.09 

27 

9  24.8 

3  52  45.51 

1829   8.4J 

0.3| 

1.3 

0.09 

12 

1226.6 

3  57  40.01 

18  43   0.3 

0.3 

1.3 

0.09 

28 

9  20.7 

3  52  40.25 

18  28  54.9 

0.3 

1 

1 .3  0.09  1 

13 

12  22.6 

3  57  33.14 

18  42  39.7 

0.3 

1.3  0.09 

2i) 

9  16.7 

3 .52  35.09 

182841.7| 

0.3 

1 

1.3 

0.09 

14 

12  18.5 

3  57  26.23 

1842  19.1 

0.3 

1.3  0.09 

30 

9  12.7 

3  52  30.02 

18  28  28.8 

0.3 

1.3 

0.09 

15 

1214.5 

3  57  19.29 

+  1841  58.5 

0.3 

1.3 

0.09, 
0.09; 

31 

9   8.7 

3  52  25.04 

+  182816.3 

0.3 

1.3 

0.09 

16 

1210.4 

3  57  12.34 

+18  4137.9 

0.3 

1.3 

32 

9   4.7 

3  52  20.16 

+1828   4.1 

0.3 

1.3 

0.091 
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ECLIPSE8,   1888. 


ECLIPSES    IN    1888. 


In  ihe  year  18d8  there  will  be  Ave  eclipses,  three  of  the  sun  and  two  of  the  moon. 

■ 

L — A  Total  Eclipst  of  the  Moon^  1888,   January  28,  visible   at  Wnshiiigton,  and  generally 
throughout  North  mid  South  America,  Eui-ope,  Asia  an<l  Africa. 

KLf:ME.\TS  OF  THE  ECLIPSE. 

d     h     Di     a 
Greenwich  mean  time  of  g  in  right  nscension,  January   38  1 1  22  3.6 


Sun's  right  ascension 

h     m     s 

20  43  52.65 

Hourly  motion 

lotdi 

Moon*8  right  ascension 

8  43  52.65 

Hourly  motion 

142.56 

Sun's  declination 

18    8  1 1'.'9  S. 

Hourly  motion 

'  397  N. 

Moon's  declination 

18     1  43.2   N. 

Hourly  motion 

5  52.5  S. 

Sun's  equa.  hor.  parallax 

9.0 

Sun's 

true  semidiameter 

16  14.4 

Moon's  equa.  hor.  parallax 

58  11.1 

Moon 

's  true  semidiameter 

15  50.6 

TI^fES  OF  THE  PHASES. 

Greenwich  Meaa  Time. 

Waahing^ton 

Mean  Time. 

d 

li     m 

d 

h     m 

Moon  enters  penumbra 

Januaiy    28 

8  27.7 

January 

28 

3  19.5 

Moon  enters  shadow 

28 

9  30.4 

28 

4  22.2 

Total  eclipse  begins 

28  10  30.9 

28 

5  22.7 

Middle  of  the  eclipse 

28 

11  20.1 

28 

6  11.9 

Total  eclipse  ends 

28 

12    9.2 

28 

7     1.0 

Moon  leaves  shadow 

28 

13    9.5 

28 

8    1.3 

Moon  leaves  penumbra 

28  14  H.9 

28 

9    3.7 

CIBCVMSTANCES  OF  THE  ECLIPSE. 

Contacts  of  Shadow 

Anf^les  of  position 

The  moon  being  in  the  zenith  in  longitude 

with  moon's  limb. 

fix)m  north  point. 

fh>m  Greenwich  and  latitude. 

First 

93°  to  E. 

39""  40.2  E. 

18°  12^5  N. 

Last 

74  to  W. 

13    4.8  W. 

17  50.5  N. 

Magnitude  of  the  eclipse  =  1.647,  (moon's  diameter  iv  1 ). 


H. — A  Partial  Eclipse  of  the  Sun,  1888,  February  11,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h  m       8 
Greenwich  mean  time  of  ^   in  right  ascension,  Feb  uary  11   11  3  51.0 

dun  and  moon's  K.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d     h      ni  o       /  o       / 

Eclipse  begins  Februai7     1 1     9  55.3  in  long.     93  57.2  E  .  and  in  lat   64    7.8  S. 

Greatest  eclipse  1111  38.2  35  27.0  W.  70  48.4  S. 

Eclipse  ends  11  13  21.5  94  54.6  W.  39  40.2  8. 

Magnitude  of  greatest  eclipse  =  0.502,  (sun's  diameter  =1). 


h     m      8 

21  40  16.10 

Hourly  motions       9.85  and  129J24 

13  57    2.2    S. 

Hourly  motion                            49.5  N. 

15  10  10.3    S. 

Hourly  motion                        7  43.2  N. 

9.0 

Sun's 

true  semidiameter                16  12.] 

56  12.3 

Moon 

's  true  semidiameter              15  18J2 
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m.^^  ParUal  Edipst  of  tht  ^n,  1888,  July  8,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

(1     h     m       B 

Greenwich  mean  time  of  <$   in  right  ascension,  July  8  J8  35  30.6 

Hourly  motions     10.22  and  135.20 


Sun  and  moon's  R.  A. 

h     m      8 

7  15  29.63 

Sun's  declination 

22°  19    4'.'7  N. 

Moon's  declination 

21     7  54.4  N. 

Sun's  equa.  hor.  parallax 

8.7 

Moon's  equa.  hor.  parallax 

55  42.9 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


// 


18.4  S. 
1  14.8  S. 
15  44.0 
15  10.2 


Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

d     h      m  o       /  Of 

July    8  16  50.1  in  long.     46    9.6  E.  and  in  lat.  48  17.8  S. 


8  18  30.9 
8  20  11.6 


78  49.1  E. 
117  37.1  E. 


Magnitude  of  the  eclipse  =  0.500,  (^un's  diameter  =  1). 


67  36.6  8. 
51  13.4  S. 


IV. — A  Total  Eclipse  c/  the  Moon,  1888,  July  22,  visible  at  Washington,  and  generally 
throughout  North  and  South  America,  and  portions  of  Europe,  Africa  and  the  Pacific 
Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 


•  d     b     111      B 

Greenwich  mean  time  of  g  in  right  ascension,  July  22  17  44  29.5 

h     m      8 


Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


8  11  48.02 
20  11  48.02 


o 

20 
20 


// 


0  12.7   N. 

1  44.7   S. 

8.7 
58  43.0 


Hourly  motion 
Hourly  motion 

Hourly  motioii 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


,9^92 
147.84 

'3l'.b   S. 
4  24.0  N. 
15  44.9 
15  59.2 


TIMES  OF  THE  PHASES. 


Greenwich  Mean  Time. 


Moon  enters  |>enumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


d     h     m 

July  22  14  55.5 
22  15  54.7 
22  16  53.6 
22  17  44.8 
22  18  36.0 
22  19  34.8 
22  20  a3.9 


Waahington  Mean  Time, 
d     h     m 

July  22  9  47.3 
22  10  46.5 
22  11  45.4 
22  12  36.6 
22  13  27.8 
22  14  26.6 
22  15  25.7 


Contacta  of  Shadow 
with  moon's  limb. 

First 
Last 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Angles  of  position 
ttom  north  point. 

82  to  E. 
96  to  W. 


Tlie  moon  being  in  the  zenith  in  longitude 
from  Greenwich  and  latitude. 


61   16.2  W. 
114  12.3  W. 


20    9.6  S. 
19  53.4  S. 


Magnitude  of  the  eclipse  =  1.S25,  (moon's  diameter  =  1). 


I. 
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h     m     a 

9  12    7.04 

Hourly  motioiis 

9!54  and  ]43'!]3 

l(f  10  47.4 

17  34  34.7 

8.7 

57  13.1 

N. 
N. 

SUD*B 

Moon^ 

Hourly  motion 
Hourly  motion 
true  semidiameter 
's  true  semidiameter 

1        it 

42.6    S. 
6  59.3    S. 
15  46.7 
15  34.7 

Vd — A  ParHal  Edipge  of  tht  SuHj  1888,  August  7,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d  h    m     8 
Greenwich  mean  time  of  i  in  right  ascension,  August  7  5  32  35.0 

Sun  and  moon's  R.  A. 

•  •  • 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 

CIRCUMSTANCES  OF  THE  ECLIPSE, 

Eclipse  begins  August      7    5    2.4  iu  long.  157  39^6  £.  and  m  lat.  71    7^6  N. 

Greatest  eclipse  7    6    5.8  53  11.2  £.  70    &8  N. 

Eclipse  ends  7    7    9.4  6  52.3  E.  53  17.8  N. 

Magnitude  of  greatef^t  eclipse  =»  0.198,  (sun's  diameter  »=  1). 

No  chart  of  this  eclipse  is  given,  but  the  regions  within  which  it  is  visible  are  chiefly  the 
Arctic  Ocean,  Norway  and  Sweden,  portions  of  Denmark  and  Greenland,  and  the  extreme 
northerly  pans  of  North  America  and  Asia. 

The  regions  within  which  the  first  two  eclipses  of  the  sun  are  visible,  are  laid  down  on 
the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  time  of 
beginning  or  ending  within  fifteen  or  twenty  minutes,  may  also  be  found. 


PARTIAL  ECLIPSE 


m- 


160' 


e- 


170* 


180* 


170* 


160* 


^^-^ 


\ 

J 

v> 

y^^  1 

S 

110- ■ 


90* 


/ 


/^ 


^ 


3-i 


'» 


L«* 


QZ-. 


ZSii 


^nrii 


V 


\ 
\ 


V 


80° Long-.  East  onO"   Green60wiclt    50'        4-0'      30'     20*      10' 


Note.— J775<r  Aours  afdvffinninj^  anei 


EBRUARY  11™  1888. 


expresseoO  v/v  G/'een^yijcTi'MeanTime. 
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BESSELIAN  ELEMENTS  OF 

THE  PARTIAL  ECLIPSE 

OF  THE 

SUN,    1888 

,  FEBRUARY  11. 

1 

Greenwich 
Mean 
Time. 

Co-ordinates  of 

Centre  of  Shadow   on 

Fundamental  Plane. 

1 

IMrection  of  Axis  of  Shadow. 

1 

Badins  of  Pennmbia 

on                  ! 
Fundamental  Plane. 

1 

. 

z 

y 

Log  sin  d 

Log  cos  d                     fi 

I 

h     m 

o          / 

9  50 

-0.63246 

-1.45504 

-9.38257 

+  9.98697  ,      143  52.7 

+0.56175 

10    0 

-0.54682      -1.43468 

-9.38251 

+  9.98698  \      146  22.7 

+0.56177 

10 

0.46117  i        1.41431 

9.38244 

9.98698         148  52.7 

0.56180 

20 

0.37553          1.39393 

9.38237 

9.98698         151  22.7 

0.56182 

90 

0.28989  '        1.37355 

9.38230 

9.98699 

153  52.8 

0.56184 

40 

0.20425           1.35316 

9.38223 

9.98699 

156  22.8 

0.56186     ; 

50 

0.11861  j        1.33277 

9.38216 

9.98700 

158  52.8 

0.56188     ; 

1 

11     0 

-0.03297 

-1.31237 

-9.38210 

1 
+  9.98700  i      161  22.8 

+0.56190 

10 

+0.05267 

1.29196 

9.38203 

9.98701  :      163  52.8 

0.56192 

20 

0.13831 

1.27154 

9.38196 

9.98701  i      166  22.8 

0.56194 

90 

0.22395 

1.25112 

9.38189 

9.98701  1      168  52.8 

0.56196 

40 

0.30958 

1.23069 

9.38182 

9.98702 

171  22.8 

0.56198 

50 

0.39521 

1.21025 

9.38175 

9.98702 

173  52.9 

0.56200 

12    0 

+0.48084 

-1.18980 

-9.38169 

1 

+9.98703  i      176  22.9 

+0.56201 

10 

0.56646 

1.16934 

9.38162 

9.98703         178  52.9 

0.56203 

20 

0.65208 

1.14887 

9.38155 

9.98704  :      181  22.9 

0.56205 

90 

0.73769 

1.12840 

9.38148 

9.98704 

183  52.9 

0.56207 

40 

0.82330 

1.10792 

9.38141 

9.98704 

186  22.9 

0.56209 

50 

0.90891 

1.08744 

9.38134 

9.98705 

188  52.9 

0.56210 

13    0 

+0.99452 

-1.06695 

-9.38128 

+  9.98705 

191  22.9 

+0.56211 

10 

1.08012 

1.04645 

9.38121 

9.98706 

193  53.0 

0.56213 

20 

1.16571 

1.02594 

9.38114 

9.98706 

196  23.0 

0.56214 

30 

+  1.25130 

-1.00543 

-9.38107 

+  9.98706 

• 

198  53.0 

+0.56215 

Greenwich 
Mean 
Time. 

Loff  A  X 
1  Minute. 

LoK  Ay 

Tor 
1  Minute. 

Log  A/t« 
Tor 

Log  Tangent  of  Angle  of  Cone- 

1  Minute. 

[ 

Penumbra. 

h 

9 

+7.9327 

+7.3076 

+  1.176] 

+7.67544 

10 

7.9327 

7.3088 

1.1761 

7.67544 

11 

7.9327 

7.3098 

1.1761 

7.67544 

12 

7.9326 

7.3107 

1.1761 

0 

7.67543 

13 

7.9325 

7.3117 

1.1761 

7.67543 

14 

+  7.9323 

+7.3126 

+  1.1761 

+7.67543 
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1 

1 
BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE                       i 

OF  THE  SUN,  ] 

1888,  JULY  8. 

Grreenwloh 
Mean 
Time. 

Co-ordinates  of 

Centre  of  Shadow  on 

Fundamental  Plane. 

Direction  of  Axis  of  Sbadovi 

^ 

BadiiiB  of  Penumbra 
on 

2 

y 

Log  sin  d 

Log  cos  <Z 

/* 

I 

h     ni 

16  50 

-0.92207 

-1.25198 

+9.57971 

+9.96615 

251   15!5 

+  0.55618 

17    0 

-0.83469 

-1.25467 

+9.57970 

+  9.96615 

253  45.5 

+  0.55617 

10 

0.74731 

1.25736 

9.57969 

9.96615 

256  15.5 

0.55616 

20 

0.65992 

1.26006 

9.57967 

9.96615 

258  45.5 

0.55615 

30 

0.57253 

1.26277 

9.57965 

9.96616 

261   15.5 

0.55614 

40 

0.48514 

1.26548 

9.57964 

9.96616 

263  45.5 

0.55612 

50 

0.39775 

1.26820 

9.57962 

9.96616 

266  15,5 

0.55610     i 

18    0 

-0.31036 

-1.27092 

+  9.57960 

+  9.96617 

268  45.5 

+0.55608 

10 

0.22296 

1.27365 

9.57959 

9.96617 

271   15.5 

0.55607 

20 

0.13556 

1.27638 

9.57957 

9.96617 

273  45.5 

0.55606 

30 

-0.04816 

1.27911 

9.57956 

9.96617 

276  15.5 

0.55604 

40 

4-0  03924 

1.28185 

9.57954 

9.96618 

278  45.5 

0.55602     1 

50 

0.12664 

1.28460 

9.57953 

9.96618 

281   15.5 

0.55600     ' 

1 

19    0 

+  0.21405 

- 1.28735 

+  9.57951 

+  9.96618 

283  45.5 

+0.55598 

10 

0.30146 

1.29011 

9.57950 

9.96618 

286  15.5 

0.55596 

20 

0  38887 

1.29288 

9.57948 

9.96619 

288  45.5 

0.55594 

30 

0.47627 

1.29565 

9.57947 

9.96619 

291   15.5 

0.55592 

40 

0.56367 

1.29842 

9.57945 

9.96619 

293  45.5 

0.55590 

50 

0.65107 

1.30120 

9.57944 

9.96620 

296  15.5 

0.55588 

1 

20    0 

+0.73847 

-1.30398 

+  9.57942 

+  9.96620 

298  45.5 

+0.55586 

10 

0.82587 

1.30677 

9.57941 

9.96620 

301   15.5 

0.55584 

20 

+0.91327 

-1.30956 

+9.57939 

+  9.96620 

303  45.5 

+0.55582 

Greenwicli 
Mean 
Time. 

Log  ZV  X 

for 
1  Minute. 

Log  Ay 

for 
1  Minute. 

Log  AfJL 

for 
1  Minute. 

Log  Tange 

nt  of  Anglo  of  Cone— 

Penumbra. 

h 

15 

+7.9414 

—6.4246 

+  1.1761 

+7.66271 

16 

7.9414 

6.4302 

1.1761 

7.66271 

17 

7.9415 

6.4352 

1.1761 

7.66271 

18 

7.9415 

6.4401 

1.1761 

7.66271 

19 

7.9415 

6.4449 

1.1761 

7.66271 

20 

+7.9415 

-6.4490 

+  1.1761 

+7.66271 
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ed,  in  GreenwicTiMean  Tims. 


PARTIAL  ECLIP 


"h. 


40' 


50' 


60' Longitude  TO'  East 


J^Ole.-/%e  /tours  ^i^irmin^  and 


F  JULY  8™  1888. 


^  ^xprrssed  in  GreenwicTiMean  Tims. 
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BHSSKLFAN   KJ.KMKNTS  OF  'I'llK  PARTIAL  KCLIP8E 
OF  'lilK  SI'X,   18S8,  AlCJl'ST  7. 


iGrefiiwiol 

Ali'MU 

I      Tiiiif. 


Ii      ni 

f>  0 
10 
20 
30 
40 

r)0 

6  0 
10 
20 
30 
40 
50 

7  0 
10 


Ca-or<li nates  of 

Ceiitio  oi   Slisulow   on 

Fiiiidanicut  >]  I'lauc. 


X 

-0.28718 

0.19915 

0. 1 1 082 

-0  02249 

+  0.06583 

0.15416 

+  0.24218 
0.33080 
0.41912 
0.507 14 
0.59576 
0.68108 


+  1.52785 
1.50944 
1.49102 
1 .47259 
1.45415 
1.43571 

+  1.41726 
1 .39880 
1.38033 
1.36185 
1.34336 
1.32486 


+  0.77240   +1.30634 
+  0.86071   +1.28781 


Diitiliou  »jf  .\.\i.-»  of  Sliadou 


Lo;X  Hill  d 

+  9.44514 
9.4  1508 
9.4450:i 
9.44498 
9.44493 
9.44  488 

+  9.44483 
9.44178 
9.44  173 
9.44468 
9.44463 
9.44458 


Loy:  cos  d 


+  9.98244 
9.98245 
9.98245 
9.98245 
9.98246 
9.98246 

+  9.98247 
9.98247 
9.98248 
9.98248 
9.98248 
9.98249 


+  9.4  4453  I  +9.98249 
+  9.44448  ]  +9.98250 


RadiuH  of  Pcniimbra 

adoNv. 

on 

ft 

Fuodaniental  Plane. 
I 

73  3e!3 

+  0.54938 

76     8  3 

0.54937 

78  38.4 

0.54936 

81     8.4 

0.54934 

83  38.4 

0.54932 

86     8.4 

0.54930 

88  38.5 

+  0.54928 

91     8.5 

0.54926 

93  38.5 

0.54924 

96     8.5 

0.54922 

98  38.6 

0.54920 

!01     8.6 

0.54918 

103  38.6 

+  0.54916 

106     8.6 

+  0.54914 

Greenwich 
Mean 
Tinu*. 


h 

5 

6 
7 


I»K  A  X 

for 
1  Minute. 


+7.9461 

7.9461 

+7.9460 


f<»r 
1  Minut4\ 


-7.2649 

7.2662 

-7.2676 


Lojr  A  fi 
for 

Log  Tangent  of  Angle  of  Cone 

1  Miniiti'. 

Penumbra. 

+  1.1762 

1.1762 

+  1.1762 

+7.66394 

7.66394 

+  7.66395 
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ECLIPSES,    1888. 


417 


BKSSKI.IAX   KLK.MKXTS  OK    THK  1>AUTIAL  ECLII'SK 

OF  'I'HK  SI  X,   18H8,  A  for  ST  7. 


!Gr*>eiiwi<'l 
'      Mean 
Tiiiir. 


h      ni 

5  0 
10 
20 
30 
40 
50 

6  0 
10 
20 
30 
40 
50 

7  0 
10 


('oonliniitfs  «»f 

Ct'iitio  «»t'   Shinlciw    on 

Fin  dan  Ml)  t  >l  Plauc. 


-0.287  48 
.  0.19915 

0. 1 1 08  » 
-  0  022 19 
-I-  0.0H583 

0.15416 

-f- 0.242 18 
0.33080 
0.41912 
0.50714 
0.59570 
0.f)8 108 


-h  1.52785 
1.50944 
1.49102 
1.47259 
1.45415 
1.43571 

-f- 1.4 1726 
1.39880 
1.38033 
1.36185 
1.31336 
1.32486 


+  0.77240       +1.30634 
+  0.86071       +1.28781 


Diiirtiou  «.'l"  -\:J.-«of  .-^liadow 


L«)^  Mil)  d 


+  9.4  4514 
9.41508 
9.14503 
9.41498 
9.44493 
9.4  4 188 

+  9.44183 
9.44478 
9.44  473 
9. 4 1 468 
9.44463 
9.4  4458 


Lo;r  ro8  d 

+  9.98244 
9.98245 
9.98245 
9.98245 
9.98246 
9.98246 

+  9.98247 
9.98247 
9.98248 
9.98248 
9.98248 
9.98249 


+  9.44453   +9.98249 
+  9.44448  I  +9.98250 


Radiim  of  IVnnmbra 

adow. 

(III 

Fiiodanieutal  Plane. 

fi 

I 

O               ' 

73  J«  3 

+  0.54938 

76     8  3 

0.54937 

78  38.4 

0.54936 

81      8.4 

0.54934 

83  38.4 

0.54932 

86     8.4 

0.54930 

88  38.5 

+  0.54928 

91     8.5 

0.54926 

93  38.5 

0.54924 

96     8.5 

0.54922 

98  38.6 

0.54920 

!01     8.6 

0.54918 

103  38.6 

+  0.54916 

106     8.6 

+0.54914 

Gn'C-iiwich 
Time, 
ll 

5 
6 

7 


Lofc  A  z 

for 
1  Miuiite. 


+7.9461 

7.9461 

+7.9460 


Lo?  A  y 

for 
1  Minut4>. 


-7.2649 

7.2662 

-7.2676 


Loff  A  ft 

for 
1  Minute. 


+  1.1762 

1.1762 
+  1.1762 


Lof;  Tangent  of  Angle  of  Cone 


Penumbra. 


+7.66394 

7.66394 

+7.66395 
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OCCULT  ATIONS,   188a 


ELEMENTS  FOR  THE 

PREDIC 

TIG 

\,  1 . 

N  0 

F  OCCULTATIONS. 

1 

JAN  I J  All 

TlIR  STAU'8 

Wash  in 
Mean  1 

il     h 
Ift  21 

'iinn. 
in 

4:).(i 

At  Conjunction  ix  R.  A. 

Limiting 
ParaUels. 

Name. 
1'  Piscium 

Mag. 
4i 

RtMlnf 

1S8 

\  fnmi 
8.0. 

II 
-8.4 

Appni-fiit 
Decimation 

0      ' 
+  4   55.1 

riouiAiigit' 

H 

h     III 
-  7  4-.3 

Y 

z' 

y' 

N. 

Jj. 

-(UJfJ 

-0.4466 

0.5130 

+0.1864 

0          c 

+12   -64 

(J4  Ceti 

54!    ^^^-^ 

7.8 

8 

2  6 

tJO  13 

40.2 

+  7 

41.1 

-0.!)77!) 

0  5150 

0.17iHi 

-20: --^2 

f'Ceti 

4^  1    0.48 

'      7.8 

H 

10.2 

14 

41.2 

+  K 

34.6 

-1.1290 

0.5154 

0.1791 

-32  -"^2 

f-^Celi 

4.il    0.41 

8.1 

7 

57  4 

22 

43.6 

-  7 

36.8 

+n.6!»37 

0.5172 

0.1746 

+89   +  4 

B.A.C.830 

6 

0.32 

7.5 

10 

15.7 

'^1     6 

14.2 

-  0 

1!).3 

-0..-)6l8 

0.518!) 

O.I6i)4 

+  6-6!) 

IM  Ceti 

4i 

-0.3'i 

-7.7 

+  0 

38.3 

7 

30.6 

+  0 

55.0 

+0.3380 

0.5I!)6 

+0.1684 

+57-1.-, 

Lalando  r>7ii5 

6 

0.1!) 

6.0 

12 

45.4 

18 

3(i.6 

+11 

41.5 

-1.2770 

0.5235 

O.I5!)8 

-51-77 

/  Tauri 

4 

-0.07 

7.2 

12 

330 

tiJ    7 

().5 

-  0 

II. 1 

+0.8756 

0.5284 

0.1483 

+!)0 

+1- 

48  Tauri 

6 

+0.14 

6.!) 

15 

7.1     -^3    5 

17.1 

-  2  41.5 

+l.06!)0 

0  .5405 

0.1231 

+!)0 

+:i6 

y  Tauri 

4 

0.16 

6.0 

15 

21.3-           7 

13.6 

-  0 

48.7 

+  1.0460 

0.5409 

0.1202 

+!)0 

+:<4  j 

(Ji  Tauri 

4 

+0.18 

-6.4 

+17 

16.7 

8 

42.2 

+  0 

.37.0  ,  -0.8782 

0.5421 

+0.1182 

-15-7:] 

63  Tauri 

6 

0.18 

6.6 

16 

30.7 

8 

.57.1 

+  0 

51.5  1-0.010!) 

0.5424 

0.1180 

+35 '  -2- 

(J3  Tauri 

5i 

0.18 

6.4 

17 

10.0 

9 

15.8 

+   1 

0.6  ■  -0.7055 

0.5425 

0.1 17!) 

-  4  '  -72 

(JJ  Tauri 

•• 

0.10 

6.3 

17 

40.1 

!» 

55.4 

+  1 

47.!)    -1.1580 

0.5433 

0  1168 

-38   -72 

70  Tauri 

6i 

0.18 

6.8 

15 

40.0 

10 

1.6 

+  1 

53.!)' +1.0220 

0.5433 

0.1166 

+90 ,  +:i3 

75  Tauri 

64 

+0.20 

-6.8 

+  16 

6.4 

11 

22.7 

+  3 

12.5    +0.7127 

0.5441 

+0.1146 

+91)   +1:1 

6^«  Tauri 

4 

0.10 

6.8 

15 

42.7 

11 

26.7 

+  3 

16.3 

+1.1520 

0.5444 

0.1146 

+90 

+45 

eP'  Tauri 

4 

0.10 

6.0 

15 

37.2 

11 

2!).3 

+  3 

18.8 

+1.256) 

0.5444 

0.1146 

+!)U 

+5-^ 

B.A.C.  I3!)l 

0.20 

6.8 

15 

56!  > 

12 

23.4 

+  4 

11.2 

+0.!)!)82 

0..5444 

0.112!) 

+!«) 

+32 

a  Tauri 

1 

0.22 

6.8 

16 

16!) 

14 

56  6 

+  6 

3!).5 

+0.0220 

0.5458 

0.10!)8 

+!)0 

+27 

B.A.C.  1468 

6i 

+0.28 

-6.4 

+1B 

31.7 

10 

48  2 

+M 

21.7 

-1.0060 

0.5486 

+0.1027 

-25  -71 

i  Tauri 

5i 

0.30 

6.4 

18 

38.8 

22 

1 1 .9 

-10 

19.4 

-0.88!)6 

0.54!)2 

0.0993 

-16; -71 

B.A.C.  1526 

5i 

0.32 

6.0 

16 

58.5 

t»4     1 

'2.H 

-  7 

34.1 

+  l.l!)50 

0.5505 

0.0!)48 

+90 

402 

m  Tauri 

54 

0.36 

6.6 

18 

20.5 

5 

39.8 

-  3 

().2 

-0.0270 

0.5537 

0.0873 

+3.5 

-25 

111)  Tauri 

5 

0.46 

6.8 

18 

30.4 

17 

1.8 

+  7 

52.!) 

+0.8424 

0.5601 

0.0684 

+!)() 

+26 

120  Tauri 

6 

+0.47 

-6.8 

+18 

27.5 

17 

37.6 

+  8 

27.4 

+0.!)340 

0.5607 

+0.0672 

4!)«) '  +3'J 

127  Tauri 

Oi 

0.50 

6.i) 

18 

55.4 

21 

50.2 

-11 

28.7 

+0.7013 

0.5627 

0.05!)!) 

+90i+|- 

X^  Orion  is 

44 

0.53 

{\.ii 

20 

15.1 

25    2 

57.4 

-  6 

32.0 

-0.4385 

0.5645  '    0.0.506 

+  12   -46 

r*  Orion  is 

6 

0.53 

6.7 

10  43.4 

3 

12.5 

-  6 

17.5 

+0.1300 

0.5646  1    0.0.505 

+  !5  ■  -VI 

X'Orionis 

6 

0..56 

6.0 

10 

41.4 

6 

5!).l 

-  2 

38.8 

+0.3487 

().5666j    0.0431 

+5':<       0 

r^Orionis 

+0.56 

-6.8 

+20 

8.3 

10.8 

-  2 

27.5 

-0.1210 

0.566!)    +0.042!> 

+2:)'-'ih 

68  Orionis 

6 

0.58 

6.0 

19  48.8 

10 

45.7 

+  0 

5!).!)   +0.365!) 

0.56^6;    0.0358  J +60   +  'l 

71   Orionis 

6 

0.50 

7.1 

10 

11.5 

12 

1.5 

+  2 

13.0    +1.0720 

0.5(i94  ;    0.0336 

+!)(i   +46 

15  Geminoruni 

64 

0.62 

6.8 

20 

51.4 

17 

38.2 

+  7 

37.8   -0.5451 

0.5716'    0  0221 

+  5   -.Vi 

16  Geminoruin 

(id 

0.62 

7.0 

20 

33.7 

17 

43.1 

+  7 

42.5  '  -0.2300 

1 

0.5716  •    0.0221 

1 

+->3  -:jt) 

V  Geminoruni 

44 

+0.63 

-6.0 

+20 

16.8 

18 

0.!) 

+  8 

8.4  '  +0.0797 

0.5719: +0.0214 

+41   -VI 

s  Geniinor.  rnult. 

4 

o.(ir) 

7.1 

20 

43!) 

'26    9 

10.1 

-  1 

15.1    -0.3147 

0.5781 

-00093 

+18   -M 

56  Geminoruni 

54 

0.72 

7.3 

20 

3!).2 

16 

55  7 

+  6 

4.!)    -0.3548 

0.578!) 

0  0251 

+16  -X-" 

61   Geminorum 

6 

0.72 

7.4 

20 

28.7 

1!) 

2.0 

f  8 

7.5  :  -0.22!)0 

0.5801 

0.02!)5 

+23  -:0 

79  Geminorum 

(id 

0.74 

7.4 

20 

35.0 

!*r   2 

45.8 

-  8  26.7  1  -0.6262 

0.5808 

0.0457 

+  1    -611 

g  Geminorum 

'>i 

+0.74 

-7.6 

+18 

46!) 

3 

12  8 

-  8 

0.6   +1.2310 

0.580!) 

-0.0464 

+!)0  +()'i 

85  Geminorum 

(i 

0.74 

7.5 

20 

10.6 

7 

12.7 

-  4 

9.6    -0.4253 

0.5817 

0.0547 

+12-46 

rf'  (/ancri 

6 

0.74 

7.7 

18 

41.4 

18 

.54.8 

+  7 

6.6  '  +0.3352 

0.5828      0.0787 

+57  i  -  4 

Satur^t 

20 

4  2 

20 

20.0 

+  8 

28.7  1-1.2070 

0.5!)16i    0.0838 

-46  -71) 

^  Cancri 

54 

0.74 

7.7 

\ti 

28.2 

22 

23.1 

+  10 

27.2  '  +0.2776 

0.5826!    0.0862 

+53 

_  r' 

tj  Cancri 

4    ;+0.74 

-7.7 

+  18 

33.8 

!iS    3 

53!) 

-  8 

14.1    -0.321!) 

0  582(J  i  -0.0966 

+1'''  -4'2 

7  Leonis 

64:    0.71 

7.5 

14 

52.7 

Z9     1 

37.2 

-li 

18.8   +0.!)2-<6 

0.5804 

0.1362 

+90  ♦2-'i 

1    i/;  Leonis 

6    i    0.70 

7.3 

14 

31.9 

4 

57.!) 

-  8 

5.3   +0.?^177 

0.57!)3 

0.1413 

+!M)   4I7 

1  34  Leonis 

64  '    0.(i5 

71 

13 

54.4 

16 

5.5.4 

+  3 

26.1    -0.3480 

0.5765 

0.|-5!)6 

+17   -.-.1 

;  37  Leonis 

54      0.63 

7.1 

14 

17.1 

19 

5.6 

+  5 

31.6 

-1.0800 

0.5755 

0.1624 

-2!)   -76 

I  Leonis 

54    +0.56 

-6.4 

+11 

8.2 

30    0 

14.2 

-  4 

50.2 

-0.30!)| 

0.571!) 

-0.1 7<)!) 

+1!)  -:»i 

B.A.C.  3837 

64  ;    0.50 

5.5 

8 

40.3 

20 

5.3 

+  5 

37.!)    +0.1 73H 

0..5696 

0.1908 

+46  i  -24 

1                       ^F ■             ♦         • 

V  Virginia 

4        0.30 

4.6 

7 

0.3 

31   10 

!).0 

-  4 

48.0    -1.0.550 

0.5670 

0.2014 

-25  1  -^\\ 

h  Virginia 

54   +0.36 

1 

.3.7 

+  4 

16.6 

16 

24.7 

+  1 

14.6+0.5790 

0.5662 

-0,2051 

+75  -  4 

OCOULTATIONS,   1888. 
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ELEMENTS  FOR  ' 

IHE  PREDICTION  OF  OCOULTATIONS. 

FEBRUARY. 

! 

The  Staii'8 

Wasliinsrtou 
Mo;in  Tiiiu*. 

k.1  Conjunction  in  R.  A. 

Limiting  ' 
Parallels,  j 

1 

Name. 

Mag. 

Red'ns  from 

1H88.0. 

- 

Apparent 
Dt'cliiiiition. 

HourADsle 
H 

F 

x' 

y' 

N. 

S. 

A.: 

a 

AS 
// 

A..^  WX,  AB&BK*  Vlv.'AJ  ■ 

AAJk  v.*  Sw  AA       .A.  ft  ft  1  •  V    • 

(1    h    III 

h     111 

1 
1 

0           / 

o'        ol 

c  Virginia 

5i  '  +0.'2H 

-  \vi 

+  3  5G.'2 

1 

1   31.2 

+10     2.1 

-0.05!M 

0.5630 

-0.2081 

-18   -86; 

B.  A.C.4i-)4 

G     +0.->.) 

-  2  4 

+  -2  -28.3 

0  33.!» 

-  6  11.8 

-1.1650 

0.5637 

0.20!)8 

-34   -88 

^jO  Virginis 

6      -0.0-2 

+  0.0 

-  4  40.5 

'Z 

II     6.1 

-  5  32  4 

+0.8618 

0.5637 

0.2061 

+85+12 

HH  Virginis 

;    (i^      0.08 

1.5 

G  IG.7 

16  47.6 

-  0     2.7 

+  I.I630 

0.5630 

0.2033 

+84   +35 

^'Librae 

G        0.41 

4.G 

11   *2G.5 

3  21   55.0 

+  4     4.5 

+0.7651 

0.5684 

0.17!)0 

+79   +  6 

1         1 

f^  Librie 

5i    -0.4:? 

+  4.4 

-10  57.4 

22  58.8 

+  .)     ;>.l 

+0.0861 

0.5710 

-0.1787 

+37-31  i 

17   Libnp 

7        0.44 

4.4 

10  4-2.1 

23  38.3 

+  5  43.3 

-0.2872 

0.5711 

0.1770 

+17-54 

|H  Librep 

'    (i4      0.45 

4.4 

10  41.6 

23  55.1 

+  5  50.5 

-0.3462 

0.5711 

0.1775 

+14    -57 

It  A.  C.  5070 

6    ,    0.5!> 

4.8 

11   58.0 

4 

10  44.7 

-  7  34.0 

-0.!)086 

0.5716 

0.1645 

-20  ,  -90 , 

)    i^ibrfe 

44    o.o:? 

5.S 

14  524.8 

15  43.7 

-  2  45.8 

+0  7720 

0.5731 

0.1570 

+76+7 

1)  Librip 

6      -O.G!» 

+  GO 

-15  18.8 

10  23.5 

+  0  46.1 

+1.1200 

0..5740 

-0.1524 

+75   +33 1 

4rt  Libi'flB 

'    54      0.77 

5.5 

13  57.*2 

3 

1   26  8 

+  6  36.3 

-1.1610 

0.5750 

0.1431 

-43   -!)0 

4!)  LibrtE 

(i        0.7H 

G.3 

16  12.1 

2  21.2 

+  7  28.7 

+  1.0000 

0.5763 

0  1421 

+74  !  +23 

^  Opbiuriii 

4.i      0.!!(i 

G.I 

16  22.0 

15  22.0 

-  3  50.0 

-0.5400    0.5707 

0.1198 

-4-74 

'J4   JSrorpii 

5.4     i.r.*2 

G.4 

17  31.4 

10  43.0 

+  0  13.2 

+0.1362   0.5801 

1 

0.1123 

+34  1  -2!) 

120  0|>liiu<  111 

04  -i.n 

+  G  4 

-18  43.1 

6 

4   11.7 

+  8  22.2 

+0.474 1 

0.5816 

-0.0!)66 

+53  -  9  i 
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B.  A  C.6T07 
Sagittarii 

Sagittarii 

Capricorni 

Capricorni 

(^apricorni 

Capricorni 

Capricorni 
I'aprirorni 
Capricorni 
Capricorni 
Cnprioorni 

Capricorni 
Venus 

Capricorni 
Capricorni 
Capricorni 

Capricorni 

Aquarii 

Aquarii 

Aquarii 

Aquarii 


a  Aquarii 


I  26  Ceti 
20  Ceti 

X\  Ceti 

35  Ceti 
/  Pisciuin 
V  Pisciiun 

64  Ceti 

5  >  Ceti 
5^' Ceti 


Mag. 


6 

44 
6 
5i 
6 

4i 

5i 

6i 

6 

6 

4 

5i 
6^ 
5 
6 

6 

5i 

6 

5i 
3.i 

^h 

3 

6i 

5 


Rcd'ns  from 
1888.0. 


Aa 


+0.24 
0.2i> 
0.16 
0.06 

+').07 

-0.11 
0.16 
0.27 
0.5?^ 
0.63 

-0.70 
0.70 
0.7t) 
0  75 
0.^3 

-O.H:? 
O.Wl 
0.0  i 
0.03 
0.1>3 

-0.04 
0.!>7 
0.1  >0 
I. II 
1.16 


6     -I.IH 


;> 

54 

6 


1.20 
1.31 
1.31 
1.32 


5A    -1.32 


6 

6A 

4 

44' 
6 

4.i 
64 
54 

64 


1.40 
I  41 
1 .42 
1.46 

-J  .47 

1.40 
1.41» 
1 .50 

-I. .50' 

1 .52 

1 .53 

1  .5:j  ; 

1.54 


II 
+  1.2 

2  2 

2.5 

2.4 

.3  1 

+  3.4 

3.H 
4  2 

4.0 
4.5 


5      -1.54 


6 
<>4 

6 

<i4 

5 
44 

'>h 

44 


1.3!> 
l.3i 

-1.37 
1  :?7 
1 .35 
1.20 
1.21 

-I  21 
-1.16 


Appamit 
Decliuatiou 


..5 


+  4 
4.4 

4  2 
4.2 

4.3 

+  4.1 
3.6 
3.0 
3.6 

3.7  I 

I 

+  30 
2.0 
3  3 
2.0 
l.!> 

+  1.5 

0.6 

+  0.1 

-  0.1 

0.0 

0.0 

-  »»1 

1.3 
1.6 
2.0, 
I 

-  2.3 ! 

3.^<i 

3.7  I 
3..[ 

-4.3' 

5.0 
5.3 
5.4 

-  6.1 


106 
10.6 

-10.7 
10  7 
10  6 
ln<> 
In  -J 

-Itl2 
-10. :{ 


-11 
14 
15 
13 
16 


5«1 

24.0 

Id.o 
57.3 
12  2 


-16  22.0 

17  31.4 
IH  43.1 

18  46.7 
20  44.0 

-21  5.2 

20  45.5 

20  25.1 

20  35.0 

21  20  3 

-21  84 

20  27.0 

21  20.7 

20  48.0 

21  15  0 


-10  24.4 

10  27.0 

21  11.0 

l!»  5  0 

20  1 .8 

-10  10.7 

I!)  28.0 

18  34  7 

18  lO.O 

18  57.1 

-18  32.0 

18  2).h 

17  57.0 

17  40  6 

17  55. !» 

-17  1-7 

15  55  3 

14  32  !• 

14  51. H 

15  I5.i 


At  Conjunction  in  K.  A. 


Liniitiii}! 
Parallclfl. 


14 
14 


4.8 
24.!) 
14  44  8 
13  23.4 
13  .52.0 

-11  15  2 

yEW 

+  0  45."- 

1  24.:', 


1  .50  H 

1  52  6 

3  I  ..\ 

4  55.0 


+ 
+ 


t 


25 


10  I 
•  )/  .3  • 


"WuRbiucton 
Mean  Time. 

IfourAuglo 
H 

h     III 
+  0     0.3 
+  4  51.5 
+  8  10.3 

-  0  56.3 

-  0     4.7 

+  3  IH.O 

y 

x' 

(I    h    m 

2  16  40  6 
21   33.6 

3  1     0.3 

7  68 

8  0.4 

20  51.7 

-1.0010 
+0.6671 
+1.0120 
-1.2540 

+0.8021 

-0.6406 

0.5781 
0.5700 
0.5803 
0.5807 
0.5807 

0.5K'20 

y 


ft  1  11.2 

0  35  0 

5  8  2.0 

10  46.0 


+  7  27.8  +0.0322 
-  8  26.3  +0.3713 


-10  50.5 
-8  11.7 


6 


15 
16 
16 
20 
1 


24.6 
1.4 
1.0 

15.1  ! 

20.2 . 


3 
3 
3 

0 


1  54.5 

6  26.6 

8  14.6 

0  40.0 

0  40.3 


12 

14 

14 

2 

6 


6  5 

18.7 
54.3 
18.0 
34.5 


+  6 
+  10 
-11 
-10 
-10 

-  7 

-  5 

-  5 
5 
0 


+ 
+ 


44.5 

0.0 

8.6 

55  2 

57.7 

22.0 

44.0 

31.0 

0.7 

07 

48.6 
41.2 
6.0 
528 
50.1 


-1.2280 
+0.6502 

+0.8445 
+0.4835 
+0.1312 
+0.1!)37 
+1.0220 

+0.6540 
-O.OJMM) 
+0.0.-^7!) 
+0.2678 
+0.738:» 

-1.1680 
-1.0840 
+0.7352 
-1.1610 

0.00:  )0 


0.5820 
0.5831 
0.5835 
0.5833 

05833 
0.5831 
0.5831 
0.5826 
0.5812 

0.5812 
0.5804 
0.57!»8 
0.57!W 
0.570*^ 

0.5788 
0.5786 
0..5782 
0..5753 
0..5738 


0     6.4     -11  34.4    -0  6124    0.5724 


20  58.5  -  0     7.6 

0  20.7  +  3  16.2 

1  1 1 .2  +3  56.2 
1   3K.()  +  4  22.1 


6 
12 
15 
17 
23 


0.0 
48.3 
3:',.6 
52.7 
31.8 


9 


1   22.7 
4  27.0 

10  26  1 

1 1  8  5 


+  8 

-  8 

-  (i 

-  3 
+  1 

+  3 
+  6 
-11 
-M 


+0  2821  0.5670 
-0.3851  0..-.666 
-(J.7473  0..5662 
0.5658 


44.5 
50.8  I 
11.1 


+0.1042 

+0.0.531 

+0.4I>74 
+0.376() 


56.7  ;  +0.3220 


31.0+1.2430 

18.2+0.8023 
16.4    -0.30.">0 


56  4 
15.4 


II    34.0     -10  40  8 


15  58.2 

22  16.1 

10     1  !)2 

3  17.3 

4  21  2 

10  4.1 

13  17  1!».6 

W)  3:{.4 

20  .5fi  1 

21  50  5 
I  I     fl  4-  1 

13  2'W 

1.1     5  2;6 

6  I5(, 

11  1-1 


-  6  35.1 

-  0  20.4 
+  2  18.2 
+  4  22.1 


+  J) 


24  I 


+10  .5(j.3 


-1. 0000 
-0.5135 
-O.OHO.-) 

-0.7437 
+0.53 1 4 
+  1.3250 

+0.1871 

+0.8702 

-1.0510 


0  5637 
0.5615 
0..5.5:»7 
0..55-<;> 
0.5.'>63 

05.550 

0.4234 

0.55OH 

0  .5.'.05 
0.550iJ 

0.51'-2 
0.54.50 
0.54:^7 
(».5|25 
0.5425 


-0.1668 
0.1507 
0.1530 
0.1447 
0.1432 

-0.1200 
0.1126 
0.0!  KJ4 
0.0507 
0.0447 

-0.0347 
0.0337 
0.0337 
0.0247 
0.0130 

-0.0125 

-0.0028 

+0.0012 

0.0042 

0.0043 

+0.00!»2 
0.0KJ6 
0.0150 
0.0382 
0.0472 

+0.0510 
0.0743 
0.0811 
0.0821 

0.0830 

+oo!m6 

0.1022 
0.1067 
0.1102 
0.1100 

+0.1216 

008!>2 
0.1344 
0.13.54 
o.i:}.56 

+0.1413 
O.I4'-7 
O.I. '123 
0.1.545 
0.1.5.57 


N. 


o 

-27 
+73 
+75 
-54 

+74 

* 

-  !) 
+27 
+46 
-60 
+63 

+6!) 

+48 
+25 
+28 
+60 

+60 
+  10 
+6!) 
+31 
+6!> 

-57 
-40 
+6!) 
-54 

+20 

-14 

+38 

-1!» 

+27 

(» +;>;> 
+48 
i+44 
+72 


+73 


0..5:VH  +0.1615-30,  -!»0 


r.( 


I 

!;. 

1+24 

!-12 

f  +63 
\  +75 
-+11 
•+76 


S. 


o 
-00 

+  1 

+24 

-00 
+  15 

-84 
-34  I 
-15 
-!K) 
+  1 

+  13, 

-  o: 

-2!! 
-25 
+271 

+  1 
-42 
+24  I 

-21 ; 

+  7| 

-!)0 . 
-!)0 , 

+  6 

-!)0 

-85 
-20 . 
-61  I 

-!M); 

-3;) ! 

-33 

-  8 
-15 
-18 
+40 

+  10 

-%) 
-71 
-41 

-!M» 

-  8 
+68 
-26 
+  13 


-  8  8.6;+0  145^!f».5I 

-  5  58.6  +(M6'.«4  0.51 


-  4  3-2 

-  3  36  7 

-  f»  52  5 
+  11  'J4  3 
+  2  51.0 


-0.(»-46,0.51 
+0  II7!»  0.51 
-0  6070  0.51 
-0J!>:'.|  0  51 
-0 -i>.'>6  o5l 


+  :'.  11  4  -0'.»5.57  0  51 
+  11  :;3  2'  +o--.'.:5  0  51 


03 

58 

56 
51 
62 
53 
72 

72 
-I 


0.1!»40'+<i4  -12 
O.IO:;4'+46,-27 

40.I0:',2*+32  -41 
0  1!»:',1  +4:'  -io 
(»  Vxn  +  3  -77 
0  1—6  +21  -53 
0  1-16  -  '*.-'!2 

4O.I-II   -IH   _f-'j 

+0  1761  +00  4 16 
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OCCULTATIONS,   1888. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

iT  COXJUSC 

Thk  Stak'h 

WrtHbiiijiioii 

\lf>:in  'Pi  1110 

TIOX  IX  K.   A. 

Limitive 
Parallels. 

Name. 

Mag. 

Red'ns  from 

1X88  0. 

Apparent 

I  Ifi'llTlUt  lull 

Hour  Aii}2lc 

r 

«' 

y' 

N. 

s. 

j 

--  - 

:ic 

&  'C^^  AAAX<abl\/At 

h    111 

0 

0 

r 

0                / 

"h  'ni 

B.  A.C.8:i() 

6 

-III 

-  9.9 

+  10   15.6 

15  21   49.8 

-  5     8.2-0.3722 

0.51!)5 

+0  1704 

+  16 

-56 

a  Ceti 

4i 

1.10 

10.0 

9  38.2 

23     6.9 

-  3  53.3 

+0.538!) 

0.5I<)6 

O.I6!)6 

+72 

-  4 

Lalande  5725 

6 

1.03 

f)3 

12  45.3 

Itt 

10   17.7 

+  6  5^<  0 

-1. 1 820 

0.5223 

0.1606 

-:Jb 

-77 

/  Taiiri 

4        0.!>3 

9.3 

12  32  9 

22  55.7 

-  4  46.4 

+  1.1020 

0.5256 

O.I4t<l 

+90 

+35 

Y  Tauri 

4        0.72 

8.2 

15  21.3 

ir  23  30.0 

-  4  567 

+1.2!)2() 

0.5:i69 

0.11!)6 

+90 

+64 

(J»  Tauri 

4    ' 

-0  71 

-  7.6 

+  17   167 

18 

1      1.0 

-  3  28.6 

-0.6563 

0.5:^69 

+0.1171 

0 

-69 

63  Tauri 

6 

0.71 

7.8 

16  30  7 

1    16.2 

-  3  13.9 

+0.2188 

0.5346 

0  116!) 

+50 

-15 

6*  Tauri 

5i 

0.71 

7.6 

17   10.9 

1   354 

-  2  55.2 

-0.4835  '  0.5346 

0  1161 

+  9 

-56 

d'  Tauri 

5    1    0.71 

75 

17  40  I 

2  16.0 

-  2  15.9 

-0.9432 '0.5351 

0.1156 

-19 

-72 

70  Tauri 

6i'    0.70 

8.1 

15  40.9 

2  22.4 

-  2     9.7   +1.2610  1  0.5351 

0  1154 

+90 

+.5.i 

75  Tauri 

6i 

-0.68 

-  7.9 

+16    64 

3  45.5 

-  0  49.1 

+0.9524' 0.5:^.7+0.1134 

+90 

+2H 

B  A.  C.  1391 

5 

0.68 

7.9 

15  56.9 

4  47  9 

+  0  n  .3 

+  I.24:<«)|0.5:?62|    OHIO 

+90 

+.'>6 

a  Tauri 

I 

0  65 

7.8 

16  169 

7  25.1 

+  2  43  5  !+l.l63«»:  0.5:367 

0.1081 

+90 

+46 

BAG.  1468 

^h 

061 

4.\ 

18  31  7 

12  24.8 

+  7  33!)    -0  7872  ;  0.53!  !8 

0.1012 

-  9 

-71 

i  Tauri 

5i 

0.59 

7.0 

18  38.8 

14  52.6 

+  9  57.0   -0.67.)4  10.5403 

0.0!)76 

-  2 

-68 

TO  Tauri 

5i    -052 

-  7.0 

+  18  29.5 

22  34.3 

-  6  36  0   +0.2065 

0.54:J6 

+0.085!) 

+49 

-12 

WW  Tauri 

5    ;    0.39 

69 

18  30  4 

19  10  19.1 

+  4  45.9! +1.0850 

0.5480  j    0.(»672| 

+90 

+46 

120  Tauri 

6    1    0.39 

6  9 

18  27  5 

10  56.<) 

+  5  21.5 

+1.17!)!) 

0.548H 

0.0660 

fOO 

+52 

127  Tauri 

6i      0  34 

67 

18  55  4 

15   17  8 

+  9  34  7J+0!J4I!» 

0.5.503 

0.0586 

+!)0 

+33 

;^;'  Orionib 

4i'    0.27 

6  1 

20   15  1 

20  36.1 

-  9  17  6-0.2192 

1 

0.5531 

0.0490 

+24 

-32 

v«Orionis 

6 

-0  28 

-  6  3 

+  19  4.3.4 

20  51.7 

-  9     2.5  j  +0.3677 

0.5531 

+0.0487 

+60 

0 

.^'Orionis 

6 

0.24 

6.2 

19  41  4 

*20 

0  46  6 

-  5   15  4    +0.5805 

0.5547 

0.0416 

+79 

+12 

^'♦Orionip 

5 

023 

61 

20     8  3 

0  58.8 

-  5     3  7 

+0.!o:<o 

0.5549 

0.0414 

+43 

-13 

1  6*^  Orionis 

6    i    0.19 

6.1 

19  48.8 

4  41  7 

-  1  283 

+0.5938 

0.5563 

0.0347 

+80 

+14 

!   |5  GeminoruiH 

6i     0.12 

5.6 

20  51.4 

11   496 

+  5  25.1 

-0  3327 

0.5591 

0  0212 

+17 

-36 

1   16  Geminorum 

6i   -Oil 

-  57 

+20  33.7 

11   54  6 

+  5  2!).9    -0.0144 

0.55!)1 

+0.0212 

+36 

-17 

1'  Geminorum 

4i  j  -0  1 1 

58 

20   16  8 

12  22  5 

+  5  56!) 

♦0.300:J   055!)5 

+0.0202 

+55 

0, 

C  (leminor.    mult 

4    1+0  07 

5  4 

20  43  9 

Zl 

4     5.2 

-  2  53.1 

-().10:<4|  0.5649 

-0.0102 

+31 

-22 

56  <ieminorum 

5i:    0  16 

5.4 

20  39  2 

1 1   58  1 

+  4  433 

-O.I.5!)6 

0.5670 

0.0257 

+27 

-26 

61   Geminorum 

6    !    0  18 

5.4 

20  28.7 

14     9.7 

+  6  50.3 

-0.0:^54 

0.5676 

0.0209 

+34 

-20 

79  Geminorum 

bh   +0.26 

-  5.4 

+20  35.0 

22     7  7 

-  9  28.7 

-0.448!) 

0.56!)4 

-0  0460 

+11 

-46 

!  85  (leminorum 

6 

032 

5.4 

20  10.6 

'i^Z 

2  42.8 

-  5     3  3   -0  2491 

0.56!)!) 

0.0552 

+22 

-34 

J     d^  Cancri 

6 

0.43 

5.8 

18  4L4 

14  44.0 

+  6  31  9: +0  5008 

0.5697 

0.0780 

+71 

+  5* 

1     0  Cancri 

5i 

0.47 

5.9 

18  28.2 

18  17.2 

+  9  57.5 

+0.4357 

0.5733 

0  0859 

+65 

+  1 

\     6  Cancri 

4 

0  53 

5.8 

18  33  8 

2*3  54.9 

-  8  37.0 

-0.1765 

0.574 1 

0.0^^60 

+26 

-34 

7  Leonis 

6i   +073 

-  6.6 

+14  52  7 

•13  2)   54.6 

-II   25.2 

+i.o:?oo 

0.576!) 

-0.i:?74 

+90 

+32 

8  Leonis 

5i 

0.73 

6.1 

16  56.2 

22  22  6 

-10  58.2 

-1.13!)0 

0.5772 

0.1380 

-35 

-73 

V'  Leonis 

6 

075 

67 

14  31.9 

'24 

1    160 

-  8  11.0 

+0.9131 

0.5772 

0.1431 

+iH) 

+23 

34   I<eonis 

bh 

0.85 

67 

13  54.4 

13  12.2 

+  3  19.2 

-0.2766 

0.5772 

0.1619 

+21 

-46 

37  Leonis 

5i 

0.86 

6  6 

14   17.1 

15  21.5 

+  5  23.7 

-1.0120 

0.5772 

0.1650 

-23 

-76 

I  Leonis 

54    +0.95 

-  7.1 

+1 1     8  2 

as 

5  18  9 

-  5     9.3 

-0.2793 

0.5772 

-0  1841 

+21 

-49 

B  AC.  3837 

64 

1  00 

7.2 

8  40.3 

15  55.5 

+  5     4  2 

+0.I6!)4 

0.5772 

0.1960 

+46 

-25 

V  Virginis 

4 

1  05 

6.9 

7     9.3 

46 

5  32  4 

-  5  4H.5 

-1.0770 

0.5775 

0.2081 

-27 

-83 

^7 

h  Vireinis 

54      1.08 

69 

4   166 

11   33.9 

-  0     0.1 

+0.508!) 

0.5776 

0  2118 

+6!) 

-  8 

^7 

c   Virginis 

54      1 .09 

66 

3  56.1 

20  17.1 

+  8  24.0 

-1.0210 

0.5782 

0.2163 

-22 

-86 

B.AC  4254 

6     +1.10 

-  6.4 

+  2  28  2 

ar 

3  56.9 

-  8  127 

-1  2410 

0.5782 

-0.2181 

-42 

-H8 

65  Virginis 

6 

Mi 

5.4 

-  4  20.1 

22  57.3 

+10     5  8 

+1.2!)!)0 

0.5H08 

0.2173 

+86 

+50 

;  80  Virginis 

6 

I.IO 

5  1 

4  4!>6 

28 

4     5.7 

-  8  57.2 

+0.6661 

0.5820 

0.2154 

+H2 

0 

88  Virginis 

64:    1.10 

4.6 

6  168 

9  27.1 

-  3  47  6    +0.9460 

0.5«26 

0.2126 

+84 
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+0  7042 
- 1 .0270 
-J.1970 

+0.0772 
-1.1450 
-1.1830 
+  1  '27()0 
-0.!»1.^9 

+  1.15-20 
-0.«t701 

-(•8191 
-0.1014 
+0.3277 

-0  !»5sr, 
+0.()2I!) 
-0.!».i72 
-1.17-^0 
+o.o(j3:» 

+n.!i-2(iG 
+0.4K5G 
-0.-2.  24 
-0.GI5G 
-O.G743 

+0."458 
+0.(iG-3 
+  1.1-23'! 
fi».53l9 
+  l.02!>i' 

-0  (i-^IM) 

-o.ii:^8n 

+0.|!>72 

+0  .'.(;■.  >2 

+  l.':2l)i> 

+0.0 1-5 


Liniitini: 
Paviilhls. 


V' 


0.5357 

!  0.53<*- 

(...')4ol 

0  .542G 

0.5483 

i 

'  0.550(> 
0.5501) 
0.550."^ 
0.551  1 

I  0.5521 

0.5547 
I  0.5.547 
^  0.5.5.V2 
'  0.5571 

0.5.')7I 

0.5G07 

I  0.5()07 

10..5G10 

0  5G19 

0..5G28 

0.5G03 
0.5G45 
0.5G45 
0.5G50 
0..'»G5i) 

O..''.G50 
0.565!» 
0.5U(>5 
0.5()()5 
0.50G5 

0.56G5 
(»..'.GG5 
0..'.G(i5 
0.5G7I 
0.5G!M) 

0.5701 
0.5715 
0  57-22 
0.5742 
0.5813 

0.5^35 

0  51125 

0.51*28 

j  0.5!)2-^ 

I  0.5!>'2:J 
I 
0.5!i7l 

0.51H3 

(r.5iv.>i 

O.GOi)! 
0.G0I5  ; 


+0.1l.5r2 
0.1021 
0.100- 

0.0^72 
0.05!  M) 

+0.0493 
(M)41M 
0.04*23 
0.0417 
0.(»347 

f0.02Hi 
0.02  Mi 

n.o-2nG 

+0.0013 
-0.0100 

-0  0'2.5() 

0.0-2!  H 
0.0305 
0.045G 
0.0551 

-0.03!)7 
0.0785 
0.0853 
0.0r-8G 
0.0!  »3I' 

-0.094.S 
0.II7G 
O.I '235 
O.I35!» 
0.1370 

-0.14  I!) 
0.1G0!> 
0.1G4I 
0.1829 
0.1!)5(; 

-0.2079 
0.2121 
0.2 1 G7 
0.2I!>3 
0.2180 

-0.2 15^ 
0.1!H9 
0.1905 
0  l!)OI 
0.1899 

-0.IG84 
0.1G3I 
O.I.5(il 
0.I5I5 
0.1313 


N.  i  S. 


+!)o 

1+  G 

1  +  13 
+G7 

+!»(» I 

+39  I 
+^5 
+  !M) 
+61  ! 

+90 
+33 


0.hi»22  j  -O.I27l» 
0(iii29|  0.1194 

iVGo.i;', ;  i>.h)2l 
()()i),>2'  Oi»474 
0  5991   0.0371  > 


+i» 


0 


+  / 


.■<  I 


-30  ' 
■♦46 

,43 
+51 

-30 
+*2G 
+3- 

-40 
+!M> 
+!>0 
-'26 
-44 

+41 
-36 
-40 
+90 
-17 


+90 
+33 
-10 
+31 
+56 

-18 
+80 
-16 
-35 
+82 


+47 

-60 
-51 

+  1 
+56 

-17 

+  15 

+  I 

+30 

-21 

-  3 
<»I4 

-  / 

-II 

-  5 
G-i 

-•2!> 
-1!« 

-6!» 
+'20 

+  16 

70 
-70 

-'2(» 
-71 
-72 
+.">!» 
-73 

+42 
-34 
-76 

-39 

-16 

-83 

-  2 

-87 
-88 

-  1 


+84  j+I5 

+57  I 
+  1!»! 
0| 
-  4 


-15 
-52 


+.50,-18 

0 
+33 


i,.5!i!»4 
0.()  )0| 


_o.t»::(i.'i 
-0  i»:i57 


+72  I 
+74' 
4(i2 
+72  I 

-30 
+  i 
+'22  ' 
+•30 

4.4 '» 

+i)- 
+  ll» 


-  / 

_''i 

-5'.« 
_:;;i 

25 

-16 

f-.'b 
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ELKMKNTB  FOR  THE  PllEDICTION  OF  OCCIILTATIONS. 


APRIL. 


lllK  STAU'B 


Name 


16  Sagittarii 


21 


^:i>£itt:irii 


l\.\A:.hM7 

21)  Sagiltarii 

'A\    Sagillarii 

'A'A  Sagiltarii 

^'  ?»agillurii 

^'  iSagitturii 

ti  Sagiltarii 

,T  f^agittarii 
50  Sagitturii 

/  :;agittarii 
57  Sagittarii 


'4 


'A 
G 
5 
G 


Rt'diiK  Iroi  I 


Ma-J 


l^>iS  «> 


5  I  0.\K\ 
G  0.r«7 
G        n.sli 

G.^  +0.H) 
G  U.7!» 
'  0.77 
0.77 
0.74 


+0.70 
OGI 
0.4!1 

+0.4G 


// 

+  4.7 

5.4 
5.4 

+5.0 

5.S 
5.(i 
5..'S 
G.o 

I 
+5.1  •: 

G.:? 

5  s  ! 
+5.iv 


A|»|»:ilrllt 

I)(  «-linatioii 

o 

-yo 

•25. 1 

i>.) 

:r>.!) 

'Ji 

•^»o.:{ 

'^1 

H4 

•^0 

'^7.0 

:{.() 

'il 

'20.7 

rii) 

4*<  0 

i-M 

15.0 

*il 

54.2 

-t>I 

1I.!> 

•il 

5!>.7 

20 

1.7 

-10 

1!).G 

At  Conjuxctk'X  in  U.  A. 


Waslni.L'lon    HoiirAn-l.' 
Mtaii  Time.  "  i 


•  1 
'29 


h     111 

G  15  4 

10   14.5 

15   11.5 

15  ;{5..5 

vj  5:r4 


30 


20 
21 
22 
2:i 
I 


50.G 
:{G.I 
.57.2 
5.0 
52. G 


:]  5G.G 

10  :v.).\ 

18  57.4 

21  2:^.7 


h  in 

5  :io.2 

0  44  !> 

0  2l.ri 

:^  4G.0 


-0.:{24:i 
-0.2G()0 

+o.5:n7 

+0.1757 
-(I.5GI0 


+ 
+ 
+ 
+ 
+ 


4  4I.O!+1.0G40 


G 
G 

!) 


+  11 
-  G 
+  I 
+  4 


24  7 
42.G 
50.0 
31.2 

30.4 

2  5 

57.0 

17.S 


+0.5000 
-0.2040 
+0.2540 
+0.0404 

+0.2487 
+  1.2I«^0 
-0.4750 
-1.0700 


O.G'OOI 
0.5!i>J| 
0.5!  Ki:' 
0.5!)li4 
0.5'J53 

0  5:M2 
0.503G 
0.5021 
0.5!  >2 1 
0.5!l|!) 

0.5!)1 1 
0.5871 
0.5828 
0.5^1:1 


y' 


).i,Xi7 
).025!» 
).0!43 

)(h:m 

1.0034 

).00I0 
I  0001 
)()04I 
).0042 
).0I05 

).0I51 
).0303 
).047I> 
1.0535 


Limiting: 
Parallflrt. 


N. 


o 

+  I 

+  2 

+.->o 

+2(i 
-15 


S. 


(1 

-53 
-  G 
-27 
-I  t 


+G8  +30 
+4(i  -  8 
+  4  I  -4!> 
+30  I  -'H 

+G8j+I!»| 

+30  '  -23 ! 
+G8    +40; 
-  G  i  -G!> 
-45|-!M)' 


MAY. 


/> 

O 
1' 

I!) 
21 

31 


y 
44 

45 


3!) 
42 

45 

5«) 

58 
70 


•;•' 


(^apricoriii 
Caprii'orni 
Caj)ric<»rni 

Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 

('apricorni 
Capricorni 
Capricorni 
Capricorni 
('apricorni 

Capricorni 

('apricorni 

Aquarii 

Aquarii 

Aqnarii 

Aquarii 

Aqnarii 

»  A  C  7^^35 

Aqnarii 

Aqnarii 

Lalande  44734 

Aqnarii 

A(piarii 

Aqnarii 

B   A  C  8274 


27 

PisrMiini 

20 

I'iRcinni 

4 

Ceti 

.5 

Ceti 

14 

Ceti 

15 

Ceti 

2G 

Cf.Mi 

2!> 

Oli 

33 

Ceti 

35 

CVti 

/ 

Piscinin 

V 

I'iscinni 

5 

5.\ 

G 

'A 
G 
GA 
4 

GA 

^\ 
3.i 

G 

GA 

.') 

4^ 
G.i 
5Ji 

GA 

G 

GA 

G.\ 

() 

()A 
4 

5A 
4 

7 

.5 
;> 
(i 
G 
(i 

GA 
G 

G^ 
(i 

GA 

5 
4i 


+0.31 
0.27 
0.27 

+0.25 
0.20 
0  II 

0.07 
+0.04 

-0".03 
0.(:(i 
0.17 
0.17 
0.18 

-0  20 
0.23 
0.28 
0.32 
0.32 

-0.34 
0.37 
0.40 
0.3<> 
0.47 

-0.40 
0.50 
0.5!  > 
O.G) 
0.73 

-0  75 
0.7G 

0.78  I 
0.78  1 
0.>7  i 

-0.S7 
0.04 
0.!»4 

o.:>5 

0.!t5 

-0.!>7 
-1.02 


+5.(i 
5  3 
5.2 


-l!>  27.0 
\x  34.(i 
18   10 H  I 


+5. 1       - 

5.2 
4!) 
4.H 
4G 

+4.G 
4  3 
3.!) 
3  1 
32 

+3.G 
2.(i 
2.4 
2.3 

!.!» 

+2.0 
!.!> 
I  G 
0.0 
0.4 

+0.1 
-0.7 

11 

0  7 

2.4 


3.7 
4.0 
4.0 
5.3 

-5.1 
(i2 
G.  1 
(>5 
GG 

-G!> 
-7.4 


18  57.0  j 
18  3l.!>j 

18  20.7  fi 
17  57.'< 
17  40.5 


17 
17 
17 


I8.G^ 
J).!l| 

14  54  G  ^4 

15  I5.();| 

IG  3-^.0 
14  4  7 
14  24.^^j 
44  7 

23  3  t- 


14  447 

13  23.3  fc 


13  51.!»| 

14  5.!« 
13  2!  •.4 
11  2"- 7 
11  8s 

10  3:k3J 

0  4  I. -I 
s  20  2  2 
W  47.7  i 
7     0.1 


-3.4      -  4    10 


3 
3 
3 
I 


I  0.1 

4  I 


-   I  7.4 

+  0  45  :» 

I  24  4 

1  5<».!" 

I  52  7 


+ 
+ 


3  I.I 

4  55  I 


1  8 
12 
12 

13 

17 

I     0 

3 

10 
12 

20 
22 

3  0 

3 

\\ 

12 
14 

15 
\^ 
21 
21 

4  G 

S 
20 
20 
21 

5  13 

18 
20 
23 
23 

6  14 

15 

r    5 

7 

0 

10 


!S 


13 
1 


53.1 
IH.5 

.5>.!> 

25.0 

50.5 

20.7 

3.2 

18. I> 

54.3 
44.1 

58. H 
25.0 
51.3 

I4G 
13  5 
30.G 
24.1 
32.3 

3(i.3 

0.2  i 
50!)  I 
I3.S 

40.4  . 
12.5) 
12.0' 

33.0  ' 
13.1», 
22  4  ' 
37.5 
I5.H 

3-2 
:U.2 
4G.:5 

10. 1 

I  l.lt 

4  7 

4!>.8 


-  8 

-  5 

-  4 

-  4 

0 
+  G 
+  8 
+  11 

-  7 

-  ;> 
+  2 

+  :> 

+  4 

+  5 

+  8 

_  \S 

-  G 

-  4 

-  3 

-  I 
+  I 
+  2 

flO 

-II 

-  0 

+  0 
+  0 

-  / 

_  4) 

-  0 
+  2 
+  2 

-  7 

-  5 
+  * 
+  !» 
+  11 
-II 

_  \\ 
+  3 


3-^.1 
20.2 
41.3 

IG  I 

0.0 

IG.4 

.■)3.3 

4.2 

31.7 
457 
12.5 
35.8 
1.3 

21  8 
14!) 
40.1 
52.2 

48.0 

4G.0 
ll.G 
27.7 
IGH 

21.3 

■^>  o 

24. H 

55.! » 
32.7 

2i>.0 
42  l» 
20.2 
34. !> 
117 


-0.l!»28!  0.; 

-O..>»470    0..' 

-1.2i>70    0.: 

I 
-0.3G7()  i  0.: 

-0.412G]o..' 

+0.()21»?*i  0..' 

-0.082G;  ('.: 

-0.1373  jO.r 

+0.7-43    0  ■ 
+0.3522    0  ." 


+  1.2710 


o: 


-o.!t3:i3  rO.: 
-0..507I   0.; 

+  |.|520'0; 

-1.1570 1  0.: 

+0.1252  I  0.; 
+0.!i23o|o.; 
-0.20G4    0.: 


+0.475(j  0..' 
+  1.1520  I  0.: 

+0.!>3S7  '  0.; 

-I.O070  0.: 
-0.0524  \\\:. 

_0  2l-^*^ '  0.: 
+o.^:'ilo  0." 
-0.5 5, '"2    0.: 

0.: 


+I.l2!);i 
+  l.(iG20 


-1.0120  0.: 

-I.2G-0'  O.- 
-I.I'IOO    0." 

-l.25:io  0.: 
-o.54:M   0.: 


5 1  .G 

-(K272(i 

( ).• 

37.!» 

+o.:5Go7 

( '.■ 

40.2 

+0.|(l|(, 

10.7 

-0  112- 

t'.- 

47  2 

+0  )  017 

1'..' 

13 

-O.Gl-O 

22  ;i 

-0.277-^ 

.'  .• 

')73(i 

+0 

".7IG 

>/ 1;> 

')710 

+0 

')()<) 

•)G37 

)G18 

')()05 

'>5G4 

+0 

'>55() 

')4!»H 

'.4! '4 

■)41M) 

'»482 

+0 

)45!» 

')420 

')40l 

'.3!M 

')3.-2 

+0 

')370 

',34.-' 

'.348 

')3u7 

'>2!)3 

+0 

'>242 

vj:',.- 

'.237 

'.182 

MG-^ 

+0 

■>IG4 

"  ' 

">M>3 

.. 

MG  ) 

'.132 

')I2H 

+0 

■)  1 25 

n 

.124 

.123 

M-J2 

.121 

+0 

'.132 

+0 

.07G3 

.0825 
.OKi!> 

.Or^4!» 
.0!)28 
.1030 
.IO?G 
.1122 

.1211 

.123^ 
.1352 
.1374 
.1377 

.1.3!)3 
.1431 
.1500 
.1543 
.I5G3 

.1574 
.1G')2 
.l()2:) 
.IGlo 
.1712 

.1720 
.1815 
.1810 

.18'M 
1001 

I! '23 
I!)2- 
I!K{-' 
1!»40 
l!i(i^ 

I!»(i- 
!:'()'• 
I1M,5 
H>ii3 


+  11  1-4-^ 


-25  I 
—55  i 

+  3  I 
+  1  I 
+2G 
+21  i 

+  18! 

+72 
+48  i 


\t 


3 


-25 
+  I 

+73! 
-42 
+37 
+  /.) 
+20 

+G0 
+7(i 
+77 
-33 
+30 

T  ^»  ■N» 

+8i  I 

+  4 

+■^0 
+83 


'>'* 


-4G' 
-37' 
-43 


St 


+22 
+50 
+42 
-.-31 

o(;i  i+n 


i!>:.(i 

1!*24 


+  2 
!  +22 


-!H) 
-!»0 

-GO 
-(i3 
-35 
-42 
-45 

+  8 
-17 
+52 
-!M) 

-71 

+3G 
-!»0 
-30 
+  IG 

-4:» 
-II 

+35 
+  17 

-!M) 
-40 

-50 

+  n» 

-74 

+31 
+25  ' 

-Oo 
-!M) 
-!I0 
-!»0 
-72 

-53 
-17 

-::i 

•  !•> 

—  .  )  .  I 

->2 

_ri2 
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OOCULTATIONS,    1888. 


i 

- 

— 

--  -             ■    ^                       —   -      —       — 

ELEA 

1 
i 

1 

[EXT8  1 

Y)R  THE 

PRE  I) 

ICTIOX  0 

Vi. 

At  Cc 

F  OCCULTATIONS. 

>XJU.N< 

1 

Mag. 

par's 

rrio.x  IX  R.  A. 

Limiting!  ' 
Parallels. 

Xaiue. 

Kod'us  from 
188H.U. 

Apparent 
Dpcliualinii. 

Washinirton 
Moan  Time. 

1 
UourAnKlc         xr 
H              ^ 

xf 

y' 

1 
N.     S. 

-   -      -- 

Aa 

A5 

o 

$ 

"  i\ 

h 

1 

m 

c           0 

m 

h 

64  Ceti 

5i    -l.0« 

-8.2 

+  8 

2.6 

8  17 

52.4 

-  5 

22 

-0.7109 

0.5150 

+0.1856   -  3    -82 

0.1850   -12-82; 

1                  1 

f'Ceti 

4i 

1.08 

8.2 

8 

10.2 

18 

444 

-  4 

11.8 

-0.8676 

0.5150 

« 

JVA'/F 

il/OOX 

i 

(5'  Tauri 

4 

1.14 

8.1 

17 

16.7 

11 

13  20.3 

-11 

25.4 

-0.3060  j  0.5367 

0.1210 

+20   -45 ' 

ti^Tauri 

5i 

-1.14 

-8.1 

+17 

10.0 

14 

3.8 

-10 

51.0 

-0.1312   O..5373' +0.1204 

+30    -34 

fV' Tauri 

5 

1.14 

8.1 

17 

40.1 

14 

44.4 

-10 

12.5' -0.5807    0.5374 

0.1]!)4 

+  4    -64 

B.A.C.  N«H 

i>h      112 

7.8 

18 

31.7 

14 

0 

53.2 

-  0 

22  8|-0.4i)4l    0.5412 

0.1048 

+14    -4!) 

i  Tauri 

H 

1.12 

7.7 

18 

38.8 

3 

21.0 

+  2 

0.3 

-0.2r^00    0.5412 

0.1013 

+21    -41 

m  Tauri 

5^!    1.10 

7.3 

18 

20.5 

11 

3.7 

+  0 

28.3 

+0.6262   0.5450 

0.0801 

+84+10, 

C  Tauri 

H 

-1.04 

-6.5 

+21 

4.3 

13 

1 

21.8 

-  0 

41.4 

-1.1130    0.5402 

+0.0654 

-35   -6!) 

y'  OrioniN 

4i 

1 .00 

6.4 

20 

15.1 

0 

13.8  1  +  6 

55.1    +0.2400    0.5516 

0.0516 

+52  1  -  7 

j^-'Orionis 

6 

1. 00 

6.5 

1!) 

43.4 

0 

2!>.6    +  7 

10.4+0.8408    0.5518 

0.0507 

fOO  1  +28 

X*  Orion  is 

6       0.07 

6.2 

10 

41.4 

13 

27.1 

+11 

0.0 

+1.0620 

0.5525 

0.0433 

+00    +44 

X*  Orioiiis 

5    1    0.08 

6.1 

20 

8.3 

13 

30.4 

+11 

11.0 

+0.5705 

0.5525 

0.0431 

+70+12 

68  Orionis 

6 

-0.05 

-5.!» 

+10 

A^yi 

17 

25.3 

-  0 

0.0 

+1.0860 

0.5535 

+0.0363 

+00    +46 

15  (ierniiiorutn 

6.^ 

0.02 

54 

20 

51.4 

14 

0 

30.8 

-  a 

0.7 

+0.1603 

0.5552 

0.0230 

+47-8 

'.   16  Geminorum 

6i!    0.02 

5.4 

20 

33.7 

0 

44.0 

-  2 

4.8 

+0.4845 

0.5552 

0.0230 

+70; +10 

V  Geminoruni 

H 

0.01 

5.4 

20 

168 

1 

13.2 

-  1 

37.4 

+0.8033 

0.5555 

0.0222 

♦00     +28  : 

d  Gerainorum 

6 

0.83 

4.7 

21 

53.5 

11 

31.3 

+  8 

10.0 

-0.8312 

0.5573 

+0.0024 

-12-68 

i     C  Geniinor.   mult. 

4    i-0.78 

-4.5 

+20 

43.0 

17 

16.0 

-10 

7.2 

+0.4130 

0.5581 

-0.0083 

+64+7 

56  Geniinorum 

H 

0.71 

4.3 

20 

3!).2 

15 

1 

21.8 

-  2 

17.0 

+0.3628 

0.5588 

0.0243 

+60   +  2 

61   Geminorum 

6 

0.60 

4.2 

20 

28.7 

3 

37.4 

-  0 

6.0 

+0.4!M8 

0.5588 

0.0288 

+71    +  0 

.  63  Geminorum 

H 

0.60 

3.0 

21 

40.2 

3 

57.8 

+  0 

12  8 

-0.8070 

0  5588 

0.0202 

-11    -68 

7!)  Geminorum 

H 

0.61 

3.8 

20 

35.0 

11 

51.1 

+  7 

40.0 

+0.0755 

0.5.500 

0.0445 

+42   -15 

85  Geminorum 

6 

-0.56 

-3.7 

+20 

10.6 

16 

36.2 

-11 

34.8 

+0.27f)6 

0.5509 

-0.0537 

+54    -  4 

Saturn 

20  26.0 1 

16 

4 

28.5 

-  0 

7  0 

-0.7614 

0.5514 

0.03!)1 

-  8  '  -70 

rf'  Cancri 

6 

0.43 

3.5 

18 

41.4 

5 

7.1!  +  0 

30.3 

+1.0500 

0.5500 

0.0776 

+90!+40 

fi  Cancri 

5i 

0.3H, 

3.4 

18  28.2 1 

8 

40.8 

+  4 

5.4 

+0.0840 

0.5500 

0  0843 

+90   +34  : 

35  Cancri 

(ih 

0.37 

2.0 

10 

58.5 

10 

28.8 

+  5 

41.0 

-0.7651 

0.5604 

0.0870 

-  7   -70 

e  Cancri 

H 

-0.34 

-2.7 

+  10 

56.6 

12  47.7 

+  7 

55.1 

-0.0378 

0.5602 

-0.0015 

-19-70 

A  Cancri 

4 

0.31 

3.1 

18 

33.8 

14 

43.5  '  +  0  47.0 

hO.3546 

0.5507 

0.0051 

+59  '  -  5 

'  80  Cancri 

6i 

0.16 

2.8 

18 

30.2 

17 

3 

1 .6  '  -  2 

20.3 

-0.8853 

0.5504 

0.1166 

-14   -71 

83  Cancri 

5i 

0.13 

2.6 

18 

10.8 

6 

12.0 

+  0 

44.5   -0.0226 

0.5504 

0.1218 

-17 

-72 

8  Leonis 

5i 

-0.03 

2.8 

16 

56.3 

14 

23  6+8 

38.4 

-0.6602 

0.558!) 

0.1356 

0 

-70 

34  Leonis 

6i 

+0.18 

-3.1 

+13 

54.4 

18 

6 

5  0    -  0 

11.5 

+0.1006 

0.5581 

-0.1580 

+49 

-20 

37  Leonis 

5^ 

0.20 

2.0 

14 

17.2 

8 

23.2  j  +  2 

1.1 

-0.5650 

0.5578 

0.1624 

+  6 

-66 

7  Leonis 

H 

0.40 

3.4 

11 

8.2 

23 

12  2    -  7 

40.2 

+0.1520 

0.5580 

0.1809 

+46-25  1 

B.  A.C.3837 

eji 

0.54 

3.8 

8 

40.3 

19  10 

26.!)    +  3 

11.6 

+0.5785 

0.5582 

0.1!)32 

+76 

-  3 

V  VirginiR 

4 

0.72 

3.7 

7 

0.3 

t20 

0 

51.1  1  -  6  53.7 

1 

-0.7531 

0.5602 

0.2058 

-  4 

-79 

1     b  VirginiH 

.^.^ 

+0.7H 

-3.8 

+  4 

16.6 

12."     -  0 

45.0 

+0.!)8I2 

0.5603 

-0.2008 

+90 

+10 

c  Virginia 

5i 

O.HO 

4.1 

3 

5(J.l 

16 

21.2 

+  8 

4.3    -0.7570 

0.5610 

0.2146 

-  4 

-80 

B.  AC.  4254 

6 

0.00 

4.0 

+  2 

282 

21 

0 

21.8 

-  8 

118 

-1.0160 

0.5636 

0.2177 

-21    -88 

80  Virginia 

6 

1 .28 

4.3 

-  4 

40.6 

22 

1 

18.5    -  8 

8.0 

+0.7003 

0.5737 

0.2175 

+85  1  +  6 ; 

firi  Virginia 

(ii 

1.34 

3.0 

6 

16.8 

6 

46.5    -  2 

51.8   +1.0400 

0.5747 

0.2153 

+84    +23 

f  Librse 

6 

+1.58 

-2.H 

-11 

26  5 

23 

10 

18.0 '  -  0 

20.7 

+0.4305 

0.5881 

-0.1!)35 

+60-13 

:    ^*  LibrflP 

H 

1 .58 

2.7 

10 

11 

17.5    +  0 

35  6 

-0.2230 

0.5887 

0.1!J23 

+21    -50 

17  LibrsB 

7 

1 .58 

26 

M) 

42.2 

11 

54.3     +  1 

II.O 

-0.5016 

0.5802 

0.1015 

+  1    -77 

i   18  Libr«e 

6i 

1 .58 

2.6 

10 

41.7 

12 

10.0  1  +  1 

26.2   -0.6503 

0.58!)2 

0.1014 

-  2   -S4 

y  Librse 

4i 

1 .60 

1.3 

14 

24.0 

24 

2 

50.4  '  -  8 

27.5   +0.3333 

0.5!I69 

0.1709 

+50 

-»5* 

7/  Libnp 

6 

+  1.72 

-1.0 

-15 

18.0 

6 

13.3     -  5 

12.6 

+0.6454 

0.5085 

-0.1657 

+71 

-   1 

0  Librae 

4h 

1  75 

0.7 

16 

24  0 

10 

2  6    -  1 

.32.2 

+1.0000 

0.6002 

0.1500 

+74    +30 

49  Libra; 

6 

1 .75 

_o.4 

16 

12.2 

12 

3"i  3+0 

57.3 

+0.4018 

0.6011 

0  153!) 

+50   -li) 

X  Ophiuclii 

4^ 

1.77 

+0  8 

18 

1 2. 1 

22 

5H.3     +10 

52.5 

+0.%23 

06047 

0.1342 

+72   +2) 

<p  Ophiuchi 

4i 

1.75 

()!» 

16 

22  1 

25 

0 

35.7     -11 

34.1 

-1.0540 

0  6050 

0.1308 

-361-00. 

1 

24  8corpii 

'^d 

+  177 

+  1.3 

-:7 

31.5 

4 

3(i.O     -  7 

43.5   -0.4246 

').6066> -0.1221' 

+  3   -64 

2!)  Ophiuclii 

O.i  1+1.77 

+2.3 

-18 

4.121 

12 

21.0     -  0 

16.5   -0.1362   0.6080  ;-0.1058j +16   -45 

OCCULTATIONS,   1888. 


429 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


The  Stau'8 


Name. 


'  Ma«^. 


B  A.C.GOIW 
u  Sjigittarii 

14  Sagilti'iii 

15  Sagittarii 
1(5  i^agittarii 

21   Sagittarii 
B.  A  (M)336 
B.AC.()347 

21>  Sagittarii 

30  sSagittarii 

31  Sagiltarii 
33  Sagiltarii 

^'  Sagittnrii 
^-  Sagiltarii 
o  Sagittarii 

;r  Sagiltarii 
50  Sagiltarii 
/  Sugitlcirii 
a  Capricorn i 
K  Capricorn i 

0  Capricorn i 
I,'  Capricorn i 

1*J  C'apricorni 

20  ('apiicorni 

21  Capricorni 

ff  Capricorni 

30  Capricorni 

31  Capricorni 
/  Capricorni 
J  Capricorni 

44  Capricorni 

45  Ca[»ricorni 
A  (>apricorni 

1  Aquarii 
31 »  Aqnarii 

4 J  Aquirii 
45  Aqnarii 
5il   Aqnarii 

B  A  C  7835 

70  Aqnarii 

Lnlande  44734 

71  .Aquarii 


li-i  Aquarii 
y  Aquarii 
i/'-  .Aquarii 

B.  AC.  8274 
27  Pi.scium 

14  Ceti 

15  Ceti 
2(>  Cell 
20  (^eli 
33  Cell 

35  Ceti 
/  Piscium 


6 
4 
(J 

5 
6 
6 

H 
(i 

54 
3.i 
3A 

3 


5.* 
b 

I    b^ 
4 

;   '^h 

!   (i* 

H 

3A 

() 

H 
Gi 


Recrn-s  from 
1888.0. 


Aa      ! 

H  i" 

+  1.70 
1. 68 
I  .()8 
LG7| 
I  67 

+  1.G3 
1.61 
l.6t) 
1 .57 
1 .57 

+  1.57 
1 .56 
1  54 
I  54 
I  52 

+  i  .r>o 

[i  143 

5  133 

5.i  1. 16 

5  1.12 


+  1.10 
1 .05 

(>.!I8 
0.!M 
0.04 

+0.01 
0.-5 
0-85 
0.82 
0.72 

+0  71 
0.70 
0  68 
0.58 
0.54 


H 

+0.53 

64 

0.51 

6 

0.47 

^h 

0.44 

6 

0.35 

04 

+0  33 

6 

+0.32 

Aa    j 

+4.0 

5.4; 

•  )..) 
54 

5.4 


+.) 


4 

H 

4 
7 
;> 

6 
64 
6 
i   64 

;  64 

I    5 


.8     -i 
64 
6.4 
66 

6.0 

+6.0 
6.0 
6.0 
6.0 
7.3 

+7.3 
8  0 
7.0 
8.5 
84 

+M5 
8.4 
8.5 
8  0 
8.5 

+84 

H.5 
8.4 
8.2 
8.2 

+74      - 
7.5 
7.4 
7.1 
7.1 

+6.8     -1 
6.0 
6  0 
66 
5.5 

+5.2 
+5.7 


MAY. 

At  Conjunction  in  R.  A. 

Limiting; 
Pni-allclB. 

AppuicDt 
Declination. 

1                                      , 

Washiuffton   HourAnglc        y 
Moan  Time.            " 

z' 

y' 

N. 

S. 

1 

-2i?  44.0 

d    h 
*>i6  11 

111 
30.9 

b     in 
-  2     4.3    +0.(  513 

1 
!  0.6082   _0.04!)5 

+22 

o 

-34 

21     5.2 

15 

45.!l!  +  2     0  2   +0.2106   0.6074'    0.0303 

+30 

-25  1 

21   44  4 

15 

56.8'  +  2  10.7    +0  854 1  '  0.6074      0.038!» 

^6^ 

+  13 

20  45.5 

16 

HJ.4i  +  2  32  4    -0.1360    0  6071      0.0381 

+  11 

-45 

20  25  1 

16 

20.2 

+  2  33.1    -0.4758,  t).6)71  .    0.03.-^0 

-  r^ 

-60 

-20  35.0 

20 

13  I 

+  6   16.5  i  -0.4250 

0  6i)7l  ' -0.0283 

-  6 

-65 

21   20.3 

27     1 

1.8  '  +10  53  5    +0.3573  '  0.6064  i    0.0163 

+37 

-17 

21     8.4 

1 

25.31+11    16.1    +0.0017!  0  6057;    0.0152 

+  16 

-37 

20  27.0 

5 

35.7,  -  8  43.7    -0.7323  I  0  61)38      0.0053 

-25 

-00 

22  17.3 

6 

1.0  ;  -  8   104  i +1.1100    0.6038;    0.0040 

+6H 

+34! 

-22     3.0 

6 

31.2  :  -  7  50.4  '  +0.8710  j  0.6038  j  -0.0027 

+68' +15 

21   20.7 

7 

15.5  1  -  7     7.!r+0.3ll6   0  6036 

-0.0010 

+331-10 

20  48.0 

8 

34.1  !  -  5  52.5    -0.3852    0.6025 

+0.0023 

-  6   -62 

21    15.0 

8 

42.7!  -  5  44  2   +0.0671  10  6025!    0.0027 

+10 

-33 

21   54.2 

11 

24.3  1  -  3     0.1  1 +07300  j  0.6012  i    0.0002 

+m 

+  6 

1 

-*ji  no 

13 

24.7     -  1    13.5+0.0538 

0  6)08' +0.0143 

+10   -34: 

21   50.7 

10 

54-6    +  5     1.0  1+1.0030 

0.5080 

0.O2O4 

+68   +25 

20     1 .7 

28    3 

57.1  !  -11    15.4    -0.6792 

0.5010 

0.0470 

-18 

-00 

10  27.!» 

17 

26.0]  +  1   42.6    -0.4I!»5!  0.5835 

0.0768 

-    1 

-64 

18  34.6 

20 

44.7 

+  4  53.0-1.0700 

0.5813  1    0.0830 

-41 

-00 

-18  57.0 

21 

48  7     +  5  55.5    -0.5707 

0.5811    +0.0853 

-10 

-8t)! 

18  31.0 

•29    2 

6  2    +10     3  4-0.6454 

05760 

0.0038 

-12 

'>^ 

IS  2i>.7 

H 

24.2  I  -  7  52.3    -0.2146  |  0.5725 

0.10.53 

+  13 

-50 ' 

10  28.0 

10 

27.5  1  -  5  .53.4    +1.1600 

0.5725 

0.1000 

+70 

+30 : 

17  57.H 

.  II 

1.7  1  -  5  20.5   -0.3275 

1 

0.5705 

0.10!>8 

+  8   -57 1 

-17  40.5 

13 

14  2    -  3  12.7-0.3819 

0.5604 

+0.1134 

+  5   -61 

IH  27  1 

IK 

30.2    +   1   .52  21+1.0470   0.5644  |    0.1224 

+72 

+27 

17  55.8 

18 

38.ft     +2     0.5    +0.5208:0.5644  1    0.1224 

+58  -  8 

17   186 

20 

25.2     +  3  43.1    +0.0025  1  0.5633  1    0.1253 

+32   -31  1 

17     0.0 

30     4 

26.1  i   +11   27.5   +0.01>47    0.5573'    0.1372 

+73  ;  +22 ; 

-14  546 

•• 

o 

50.0'  -11    11.5    -1.1000  1  0.5571    +0.1300 

-46 

-00 

15   15  6 

6 

15.5     -10  46.8-0.7608    0.5568      0.1303 

-13i^00 

16  3^.0 

/ 

36.6    -0  28.5    +0.8786    0.5517  1    0.1414 

+74} +14 

14  24.7 

16 

38.5i  -  0  44.6  1-0.14 14    0.5483;    0.1.525 

+23  j -45 

14  44  6 

10 

27.7    +  1   50.0    +0.6160    0.5457     0.1.560 

+72    -  1 

-13  23.2 

21 

33.0 

+  4     0.3  !  -0.4326   0.5450 

+0.1. 5H2 

+  8-61 

13  51.8 

22 

356 

+  5     0.0   +(K2057    0.5434 

0.1.504 

+43    -26 

14     5.8 

31     1 

1 1 .5 

+  7  31.7+0.8722   0..54IO     0.1620| 

+76   +13 

13  20.3 

3 

52.3 

+  10     7.4    +0.6610 

0.5401      0.1648 

+74    -  1  ; 

11     8.7 

12 

55.0 

-  5     7.0-0.3166 

0  5344      0.1730 

+  16   -56 

-10  30.2 

15 

0.0 

-  3     5.8   -0.4830 

0.5332   +0.1740 

+  7-6^ 

-12  12.7 

15 

22.0 

-  2  44.6   +l.2.-)60 

0.5332 

+0.17511 

+78 

♦45 

JUNE. 


+0.21 

+4.4 

-  0  41.7 

0.21 

3.0 

8  20.1 

0.20 

4  4 

0  47.6 

0.04 

2.8 

7     0.1 

+9.01 

+1.6 

4   10.6 

-0.15 

-0.3 

-  1     7.3 

0.18 

0.3 

-  1     7.3 

0.28 

16 

+  0  46.0 

0.30 

1.8 

1   24  5 

0.31 

2.0 

1   51.0 

-0.32 

-2.1 

+   1   528 

-0.33 

-2  4 

+  3     1.5 

3 


3 

3 

10 

0 

20 
21 
II 
13 
15 


36.3 

7.3 

30.0 

27.2 

46.0 

21  3 
43.4 
34.7 
49.0 
13.7 


16  17.6 

10     8.3 


+  8  0.2 

+  8  30.2 

+  0  0.9 

+  0  30,1 

+  5  30.6 


+ 
+ 


0 
2 

8 
6 
4 


41.2 
I.I 
31.2 
10.7 
58.3 


+0..5630 
-0.8108 
+0.8504 
+0.8001 
-1.2510 

-0.7652 

-0.4037 
+0.1676 
-0.0005 
-0  3094 


3  56.4  -0.1326 
I  h).2  -0.8414 


0.5266 
0.5261 
0.5258 
0.5100 
0.5181 

0.5131 
0.5124 
0.5110 
0.5105 
0.5104 

0.5104 
0.5109 


+0.1831 
0.1832 
0.1837 
0.1021 
0.1038 

+0.1981 
0.11I8I 
0.1978 
0.1074  u 

0.1972- 

.1 

+0.1071  ' 
+0.106'.)'. 


+70 
-10 
+80 
+83 
-43 

-  5 
+  10 
+47 
+31 
+2) 

+30 
-10 


-  6 

-00 

+11 

+  8 
-00 

-!)0 

-42 

-55 

-44 

-87 
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KLKMKN'l'S   FOU    Fill:  PKKDiCTlON  OF  OCCULTATIONS. 


J  INK. 


■]'ur.  SiAu'B 


Xiiiiu" 


V  Pisriiin; 
()4  Celi 

V  Ceti 
i-Ceti 

B.  A.C.d:^!) 

Celi 

La  I  a  ride  7u2'i 

1  auri 

B  A.C.I ,i72 

i  a II 11 


f 


Mm-, 


^ 

() 

Ii 
4 
(i 
4 


1' 
d 

iil 

7: 1 


40 

f 
() 

:{7 
/ 


J-' 
h 


If 

I 

o 

■Jl 


II 


(leininoruii) 
Cieminorurii 
(iiMiiiiior.    mult 

(i<'iiiii)oruin 
(itMiiiiionitii 
C«.'iniiior(iiii 
(jeiuiiioniin 
(ieiniiioriiin 

(teiiiinonirn 
i  MMcri 
('aiicri 

JS.\  TL'KN 

Caiicri 

(^anrii 
Caii(  ri 
C:incn 
Cancri 

(Jancii 
Leonis 
Leoiiit!! 
Leonis 
LedfUH 

B  A  (^:{-:i7 

Vir^inis 
Vii^^mis 
V  ir;j;iiiis 
B.  A.(:.4'J.'.4 

Vlr«;iiiis 
\  irgiiiis 
Lil>r:i* 
I.ihra- 
LiliivH 

Liltra? 

B.  A.('.r,n7U 

Lil)|-:i- 
LiUra- 
Liltia- 

Lilu.r' 

<  >(»liiii(  111 

<  )|)liiti(-iii 
Srorpii 
Ophiiirln 

B  A.(:.I)I):h 

Saiiittarii  i 


1. •<.-,> 

-0.4:; 

0..'j!i 

o.r>:{ 
o.r>*^ 
0.6:? 

-0(J4 

().(;!» 

0.77 

0.-4 

O.HS 


() 
4 

M 
() 


0.^^!l' 
0..%  i 

-o.h:j 

os*^ 

O.HI 
O-^l 
O.7.") 


(i      -i)7li| 

ti  :  0  6^1 

:.4      O.f)!) ; 


(.A 
4 

(.A 
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2!»  (Vri 

()A      0.51 

Mi 

1    24<)!         2.)  :}'J:.i 

+  2  30  !)    -i»  2G74 

0.5122      0.1!»-S 

+22    -52 

X\  Celi 

G        0.5' 1 

H.4 

1    51.1  j         22   15.0 

+  3  51.5    -0.47s;) 

0.51  IS      0  l!)r-4 

+11    -G7. 

35  Ceti 

oA   +o.4'.>'+  :i.;{ 

+   1    52.! » 

i         23    1!>.3 
JULY 

+  4  53.1 

-0.3004 

0.5117    +.0.1 0S2 

+21    -55 

i 
1 

f  Pistium 

5    i  +0.4S  '  +  2.^' 

+  3     15 

I     2     ^.^ 

+  7  37. I>    -1.0020 

0.51  I!> 

+.0.1078 

-20 ! -87 1 

1     )'   PiHriuni 

4.i!    0.:iG,+  l.G 

4   55.2 

14  50.0 

-  4     2  5 

-O.G0411 

0.5122 

0.1  !M5 

+  3    -71>, 

j 

64  Oeti 

5A  '  +0.2:? ,  -  0.2 

+  S     2  7 

'i     (i  51.5 

+  11    3I.0'-I.ii020 

0.5130 

+0.|.>i73 

-21  j  -S2 

I'  *^*^L. 

4A    +'>.2:i    -  0  :i 

+  S    10.3 

7  43  7 

-11    37.5-1.1440 

0.5133    +0.1 -G7 

-32    -^2 
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OOCIJLTATIONS,  .1888. 


KLKMKNTS  FOR  THK  PIIEDICTION  OF  OCCULT ATIONS. 


JULY. 


THK  Stau's 


Naino. 


5'Ceti 

B.  A.C..s:i() 

fi  Ceti 

Lnlandf  r»7*^ri 
/  Taiiri 

B.  AC.  r^7y 

(Y  Taiiri 

6. J  'I'jiuri 

fV'Tniiri 

fV  Tnuri 

75  Taiiri 

B.  AC.  \Am 
I    iaun 
m  Tauri 
i  Tniiri 

Y'  Orionis 


(i  Cfincri 

SaTI'KN 

H  )  Cniirri 

H:?  Cancri 

H  I.Korii.s 

34  Leoiiin 

1^7  Keoiiis 


/ 


V 

I     A 

I 
I     r 


HO 

c  I 

•» 

s 

17 

18 

y 

V 

(I 

4!) 
1 


It 
14 
I") 
K) 

•^1 


•M) 
'.W 


B.  A.('."h:J7 
VirgiiiiH 
Virgiiii« 
V  iiginis 

B.  A.(<.4*2:.l 

VirgiiiiH 
l^ibrffi 
Ceti 
l^ihrw 

Librn" 

B.  AC.  5070 

Lil)r»* 

i^ihrip 

Lihrre 

Lihni) 

()i)hiiK-iii 

()|iliitiriii 

Srorpii 

<)|iliiiiclii 

B.  AC  ()'M»H 

Hugittarii 

Sa«riltf*rii 

Sa«jitlarii 

iSngittaiii 

S:igilf:irii 
B.  A   C.(i'.:i6 
B.  AC.<):M7 
Sai»i!tarii 
•Siigittarii 

Sagittarii 
Sagiltarii 


iMjij 


(j 

4 

4 

6 

5^ 

f) 

4i 


:+0.|.'» 
.   o.(»:> 

OO'^ 

i+o.oi 
I  -0  1 1  I 

o.-^» 

O.-Ji) 
0.*2!) , 
0.:M 

-o.:il 
o.:}7  , 
o.art ! 
0.4-<> 
0.51 


5i 

5i 
5^ 

4 

5.^ 

H 

G 
6 

7 

64 
6 

4i 

6 

44 

44 

54 
(>4 

G 
4 

() 

54 

G4 

5 

(i 

G 

5A 

(>4 

{\\ 
G 


-0.50 
0.4rt 
0.43 
0.31  I 

0.2:1  I 

-0.14  '• 

-0.01 

4^0. IG  I 

0.-24 

0.35 

+  >.4G 
O.H-2 

1 .3-2 
1.33 
1.35 

fI.3G 
1.50 
1 .58 
I.G3 
1.70  I 

+  1.73' 

I.H8 
1 .88 
1.04 
•2.04 

+i2'2G 
•J.'20 
•2.3) 
•2.30 

•2.i>:) 

+'2.31 
•2.34 
•2.:')4 
•2.35 
•2.37 

+'2.37 
+•2.37 


lioin 
0. 

-OG 
1 .5  1 
1.3 
•2.7 
3.1  , 

-4.5 
4.7 
4.5 
4.7 

4.8 

-4.5 
5.0 
4.0 
5.0 
5.3 


Ap^)areiit 
Docliiiatiou 


-0.55  i  -5.2 


0.55    2.2 


-1.5 
1.3 
I.I 

0.8 
O.G 

-O.G 
O.G 
0.3 
0.7 
0.3 

-0.4 
1.3 
1.0 
0.7 
0.7 

-0.(i 
+<).! 
-0.1 
-0.1 
0.0 

+0.4 
1.0 
l.G 
1.0 
2.G 

+5.2 
5.7 
.»./ 

5.H 
5.11 

+G.4 

go! 

7.0 
7.G 

m     " 

+7.G 

+  './ 


■  7  57.5 

10  I5.H 

0  38.4 

12  45  5 

12  33.0 


+  17 
17 
IG 
17 
17 

+  IG 
18 
18 
18 
21 


2.3 
IG.7 
30.7 
10.0 
40.1 

G.4 
31  7 

38.8 

20.5 

4.3 


+20  15.1 

18  33.!» 
10  5.3 


+  18 
18 
IG 
13 
14 


30.2 
10?^ 
5G.3 
54 .5 
17.2 


+  1 1  8.3 

8  40.4 

7  0.4 

4  IG.7 

3  5G.2 


+  2 

-  4 

II 

10 

10 


283 
4!  1.5 
•2G.5 
57 .5 
422 


10  41.7 

11  5S  I 

14  24.0 

15  \n.\\ 
IG  24.0 


IG 
18 


12  2 
1*2.1 
IG  ^22. 1 

17  31.5 

18  43.2 

-•20  44.0 
21  5.2 
21  44.4 

20  45.5 
•20  •25.1 

-•20  35  !» 

21  •20.3 
21  8.4 
•20  •27.0 
•22  17.3 

•22  3.0 
21   •207 


At  Conjunction  in  R.  A. 


\Va.«*hlnj:ton 
Mean  Tinio. 


<l 
2 


li 
15 
23 

0 
11 

0 


in 
48.4 
22.0 
3!>.2 
51.8 
30.3 


Hour  An;ilt' 
H 

h     III 

-  3  4G.5 
+  3  34.0 
+  4   4!>.0 

-  8  17.8 
+  3  58.2 


0     0.4 

-  1   oG.5 

2  32.2 

+  5  I2.G 

2  47.3 

+  5  27.2 

3     G5 

+  5  45.0 

3  4G.0 

+  G  25.0 

5   IG.OJ  +  7  51.4 

13  52.!»;  -  7  48.t» 

IG  •20.0  -  5  •25.G 

23  50.3  +  I   58.0 

6  14     8.0  -  8   10.3 


y 


+0.74G7 
-0.4510 
+0.4G77 
-I.0G70 
+1.100.) 

-1.0700 
-0.3823 
+0.4045 
-0.2050 
-0.G582 

+1.2430 
-0.4423 
-0.31-20 

+0.G00!) 
-1.07G) 


0.5152; 
0.5  IGG 
0.5171 

0.5202 
0.5243 

0.53'27 
0.5357 
0.5357 
0.5357 
0.53G2 

0.5370 
0.5414 
0.54-24 
0.54G5 
0.55^2G 


+0.1821 
0.1771 
0.1760 
O.lbGO 
0.1540 

+0.1330 
0,1*237 
0.P23G 
0.r234 
0.1223 

+0.1202 
0.1070 
0.I04G 
0.0024 
0.0G8G 


21   55.0     -  0  48.8    +0.3000    0.5550   +0.0.545 


MOOS. 
10 


II 


2     G.4  i 
2  34.7' 

14   15.!)  i 
17  -25.2 
1   32.7 
17    14.3 
10  32.0 


+  0  44. G   +0.0584    0.5G57 
+  1    11.0-0.0177    0.55-22 


31.3 
28  4 
37.8 
28.3 
15.4 


-O.G^205 
-O.GGIO 
-0.3031) 
+0.487t» 
-0.'2774 


r^  10  28.0 

21  55.7  i 

1.3  12  42.8  I 

10  IG.4 

li    4  4G.8 

13  8.5 

15  15  24.3 


11.3    +0.4540 

44.8I+0.880G 

32.8 !  -0.4G05 

GG    +I.IGh) 

4.0 ,  -0.47G!) 


17 


2  2G.3 

3  28  G 

4  77 


0.0 
33.0 
37.8 

Si  .i 

o.o 


-0.7401 

+I.OG40 
+0.G33G 
-0.0504 
-0.4-205 


4  '24.3 
15     5.1 

10  58.0 
23  31.8' 

18  3  34.!)! 

G  10.21 

17  11.4 

18  53.G| 
23     5.2 

19  7  11.1  I 

•iO    7     4.4 

11  24.0 
11  35.8 
11  5!).2 
II  5!).8 

15  .5G.G 

20  40.5 

21  13.1 
•il     I  •2G3 

1  51. G  I 

2  22  1 

3  G.5 1 


44.0.-0.48!)0 
33.7  I -1.1410 


-II 

-  8 

-  0 

-  !) 

-  / 

+  t 

-  y 
+  8 

-  0 
+  0 

+  8 

+  ii 

-  4 

-  3 

-  3 

_  y 

+  7 
-II 

-  8 

-  4 

-  1 

+  8 
+  10 

-  0 

-  1 

-  2 
+  I 
+  1 
+  1 
+  1 

+  5 
+  10 
+  10 

-  0  IG0;-0.78G1    O.G0^20! 

-  8  52.G   +1.<)G70  !0.G0'20i 


44.2 
18.3 


+0.48-23 
+0.7!  )5G 


•24.2   +1.-24-20 


4G.0 
41.5 
10.7 
38.4 
51.3 

54.7 
15.3 

•25.8 
48.3 

48.8 


+»).GI70 
+  I.OG!)0 
-0.0!)4!) 
-0.3G28 
-0.0853 

+0.041!) 
+0.1!iG3 

+0.8457 
-0.1578 
-0.5000 


0.5G40  ' 

0.5G32 

0.5GI8, 

0.5.58G  i 

0.5585  I 

I 

0.55.54  i 

0.5530 ' 

0.5512  I 

0.55121 

0.5507 

0.5517 
0.55G2 

0.5702 
0.5702 
0.5702 

0.57.  2 
0.57.58 
0.5788 
0.5800 
0.5830 

0.5834 

0..580I 
0.5807 

0  5!)-2o ; 

0.51)5G 

0.G0I7 
O.GO'27 
O.G027 
O.G  )-20 
O.Gu^20 


3G.I  -0.4581:  O.GO'20| 
17.3!+0.3I!)3  0.G020! 
40.0  I  -0.038G   O.GO-20  ! 


-  8  23.3  I +0.8^231    O.GO-27 

-  7  40.7  I  +0.'2G0!) ,  0.6025 


.0.0042 
0.0!)  1 3 

-0.115!) 
0.1214 
0.134!) 
0.1.581 
0.1614 

-0.1700 
0.1010 
0.2028 
0.-2(JG7 
0.2110 

-0.2137 
0.21-23 
0.18)4 
0.1884 
0.1876 

-0.1871 
0.1 746 
0.168 1 
0.16*28 
0.1 568 

-0.1 5^23 
0.1335 
0.1301 
0.1223 
0.1058 

-0.05-20 
0.0411 
0.04t)7 
0.0300 
0.0300 

-0.0303 
0.0185 
0.0175 
0.0,»71 
0.0062 

-0.0050 
-0.(>03i) 


Limit  inc 
Pamllels. 


N. 


+1)0 

+12 

+67 
-26 

+!)0 


S. 


+  7 
-62 

-  !) 
-77 
+43 


-28 ,  -73 
+  16  -50 


+70 
+•26 


-  I 
-30 


0  !  -60 


+1)0 
+12 
+•20 
+82 
-31 


+54 
-52 

-43 
+10 
-60 


+56  -  4 


+41 
+36 

+  2 
0 
+  15 
+6!) 
+22 

+66 
+90 
+12 
+!)() 
+12 

-  4 

+85 
474 
+30 
+10 

+  7 
-37 
+60 
+  '•> 
+74 

♦68 
+72 
-31 
+  7 

+•20 


-21 
-24 

-G6 
-60 
-52 

-  .') 
-46 

-  0 
+16 
-64 
+.).) 
-67 

-88 
+•25 

-  2 
-40 
-64 

-60 
-!)0 
-II 
+  8 
+46 

-  3 
+2^ 
-!M) 

-60 
-42 


+22  -35 
+•20 ;  --26 
+68+13 
+10-46 
-  0   -71 


-    i 

+:J5 

+  14 
-28 
♦6^ 


-68 
-I!) 
-30 

-00 
+30 


+68    +1 1 
+30 !  -22 
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ELEMENTS  FOB  THE  PREDICTION  OF  OCCULTATIONS. 


JULY. 


Thb  Stab's 


Name. 


fi  Sagittarii 
f '  8agittarii 
n  Sagittarii 
n  Sagittarii 
50  Sagittarii 

/  Sagittarii 
a  Capricorni 
IT  Capricorni 
0  Capricorni 
t<  Capricorni 

19  Capricorni 
'^  Capricorni 
21  Capricorni 

0  Capricorni 

30  Capricorni 

31  Capricorni 

1  Capricorni 
y  Capricorni 

4i>  Capricorni 
6  Capricorni 

t  Aquarii 
39  Aquarii 
42  Aquarii 
45  Aquarii 
50  Aquarii 

B.A.C.7835 
70  Aquarii 

Lalande  44734 
74  Aquarii 
^>  Aquarii 

;^  Aquarii 
^•3  Aquarii 
\lf^  Aquarii 
B.A.C.8274 

14  Ceti 

15  Ceti 
26  Ceti 
29  Ceti 
33  Ceti 
:^  Ceti 

/  PiBcium 
V  Piflcium 
64  Ceti 
fi  Ceti 
^^Ceti 

B.A.C.830 
fi  Ceti 

Lalande  5725 
/  Tauri 


Mag. 


Red*n8  from 
1888.0. 


5i 

H 
3i 

3 

6 

5 

5i 
5 
6 

H 

6 

eh 

4 
5i 

6i 
3i 

2i 

4i 

5i 

6i 
6 

6i 
6 

eh 

6 

4 

4 

4^ 

7 
6 

eh 

6 

eh 

6 

eh 

5 
4h 

H 

4i 
4h 

6 

^h 

6 

4 


Aa 

+2*36 
2.36 
2.38 
2.37 
2.39 

+2.37 
2.34 
2.32 
2.31 
2.29 

+2.27 
2.27 
2.26 
2.25 
2.23 

+2.22 
2.21 
2.16 
2.14 
2.14 

+2.07 
2.05 
2.03 
2.03 
2.01 

+1.98 
1 .92 
1.90 
1.90 
1.82 

+1.82 
1.81 
1.81 
1.68 
1.49 

+1.46 
1.36 
1.34 
1.33 
1.32 

+1.30 
1.19 
1.07 
1.07 
0.99 

+0.93 
0.92 
0.84 

+0.71 


Aa 

II 
8.0 

8.0 

8.3 

8.6 

9.3 

0.3 
1.6 
1.9 
2.0 
2.4 

3.0 
3.3 
35 
3.3 
3.7 

3.7 
3.7 
4.0 
3.9 
4.1 

4.1 
4.3 
4.2 
4.3 
4.4 

4.4 

4.1 

4.0 
4.3 
3.7 

3.4 
3.8 
3.9 
2.7 

0.2 

+10.2 
9.1 

8.8 
8.7 
8.7 

+  8.1 
6.8 
4.9 
4.7 
4.3 

+  3.1 
3.2 

1.5 

+  0.9 


Apparent 
Declination. 


-25 
21 
21 
21 
21 

-20 
19 
18 
18 
18 


48.0 
15.0 
54.2 
11.9 
59.6 

1.6 

27.8 
34.5 
56.9 
31.H 


18  20.6 

19  27.9 
17  57.7 

17  40.4 

18  27.0 


-17 
17 
17 
15 
16 

-14 
14 
13 
13 
14 

-13 

II 

10 

12 

9 


55.7 
18.5 
9.8 
15.5 
37.9 

24.6 
44.5 
23.1 
51.7 
5.7 

29.2 
8.6 
39.1 
12.6 
41.6 


-  8  20.0 
9  47.5 

10  13.2 
6  59.9 
I     7.1 

-  1     7.1 
+  0  46.2 

1  24.6 
1  51.1 
1  52.9 


3 
4 

8 
8 
7 


1.6 
55.3 

2.8 
19.4 
57.6 


+10  15.9 

9  38.5 

12  45.5 

+12  33.1 


At  Coxjuxctioic  in  R.  A. 


Waahinieton 
Mean  Time. 


21 


h 
4 

4 

7 

9 

15 


m 
25.7 
34.3 
16.6 
17.3 
47.2 


23  46.8 
44  13     4.8 

16  20.6 

17  22.8 
21  34.3 

93    3  43.2 

5  43.2 

6  16.4 
8  25.4 

13  31.9 

13  40.3 

15  23.4 

23    8.6 

44    0  54.2 

2  12.4 


10 
13 
15 
16 
19 


54.9 
37.7 
38.2 

38.5 
8.5 


21  43.2 

95    6  24.8 

8  24.9 

8  46.1 

19  34.3 


20 
20 
21 

46  11 

47  11 


4.2 

34.6 

5.5 

47.9 

55.2 


48 


15.1 
46.2 
58.5 

6  20.4 

7  23.1 


13 
2 
4 


10  10.5 

22  43.9 
40  14  38.2 

15  30.1 

23  32.5 

30  7    4.4 

8  21.4 
19  33.1 

31  8  11.9 


HourAngle        y 


h 

-  6 

-  6 

-  3 

-  1 
•I-  4 

-11 

+  0 
+  4 
+  5 
+  9 


m 
24.7 
16.5 
40.6 
44.7 
29.8 

49.5 

57.5 

5.9 

5.7 

7.6 


8 
7 


57.2 
1.6 

-  6  29.7 

-  4  25^ 

+  0  29.9 

+  0  38.0 
+  2  17.4 
+  9  45.9 
+11  27.8 
-11  16.7 


-  2 

-  0 
+  1 
+  2 
+  5 

+  7 

-  8 

-  6 

-  5 
+  4 


+ 
+ 
+ 


5 
5 
6 
3 
4 


-  2 
+10 
-11 

-10 

-  9 


52.3 
15.1 
41.4 
39.6 
4.5 

34.2 
14 
5.2 

44.7 

42.8 

11.8 
412 
11.2 
33.7 

9.4 

51.8 
15.7 
35.7 
16.2 
15.3 


-  6  32.7 
+  5  39.2 

-  2  53.7 

-  2  3.3 
+  5  45.3 

-10  55.9 

-  9  41.1 
+  1  11.2 
-ID  32.3 


-0.4444 
+0.0101 
+0.6813 
-0.0135 
+0.9204 

-0.7814 
-0.5416 
-1.1940 
-0.7235 
-0.7794 

-0.3619 
+1.0100 
-0.4794 
-0  5360 
+0.8742 

+0.3518 
-0.0759 
+0.8044 
-0.9288 
+0  6844 

-0.3293 
+0.4433 
-0.6561 
+0.0052 
+0.6604 

+0.4502 
-0.5194 
-0.6-560 
+ 1 .0280 
+0.3386 

-1.0160 
+0.6313 
+1.1830 
+0.5797 
-0.9727 

-0.7052 
-0.0455 
-0.3042 
-0.5154 
-0.3370 

-1.0370 
-0.63!>3 
-1.0330 
-1.1770 
+0.7129 

-0.4807 
+0.4347 
-1.0920 
+1.1730 


0.6022 

0.6022 
0.6022 
0.6015 
0.5995 

0.5974 
0.5909 
0.5«95 
0.5885 
0.5861 

0.5828 
0.5818 
0.5813 
0.5789 
0.5761 

0.5758 
0.5740 
0.5686 
0.5678 
0.5665 

0.5605 
0.5588 
0.5569 
0.5565 
0.5554 

0.5529 
0  466 
0.5457 
0.0454 
0.5384 

0.5380 
0.5378 
0.5374 
0.5301 
0.5196 

0.5189 
0.5159 
0.5159 
0.5153 
0.5150 

0.5150 
0.5139 
0.5144 
0.5144 
0.5154 

0  5162 
0.5165 
0.5200 
0.5236 


y' 


+0.0001 
0.0005 
0.0069 
0.0118 
0.0275 

+0.046.3 
0.0759 
0.0826 
0.0^45 
0.0937 

+0.1054 
0.1091 
0.1103 
0.1141 
0.1233 

+0.1234 
0.1266 
0.1388 
01414 
0  1 433 

+0.1552 
0.1590 
0.1611 
0.1623 
0.1654 

+0.1679 
0.1768 
0.1784 
0.1786 
0.1871 

+0.1873 
0.1876 
0.1878 
0.1957 
0.2011 

+0  2011 
0.2004 
0.'^002 
0.1998 
0.1997 

+0.1991 
0.1953 
0.1879 
0.1874 
0.1825 


+0.1770   +11 
0.1762  +64 

0.1670   -28 
+0.1550+90 


Limiting 
Parallels. 


N. 


o 
-10 

+  15 

♦63 

+15 

+68 

-24 

-  8 
-53 
-17 
-20 

+  5 
+71 

-  1 

-  3 

+71 

+46 
+23 
+73 
-24 
+72 

+13 
+67 

-  5 
+32 
+74 

+59 
+  5 

-  4 

+78 
+54 

-24 

+76 
+80 
+74 
-18 

-  1 
+35 

+20 
+  9 
+19 

-23 
+  2 
-23 
-35 

+90 


S. 


AUGUST. 


B.A.C.1273 

<)>  Taari 
63  Tauri 

a>  Tauri 
()3  Tauri 


6 

+0.56 

-  1.5 

4 

0.49 

1.8 

6 

0.48 

1.7 

5i 

+0.48 

-  1.9 

5 

+0.48 

-2.0 

+17  2.4 
17  16.8 
16  30.8 

+17  11.0 
+17  40.2 


2  53.6 

10  17.8 
10  33.0 


+  7  35.4 

-  9  14.0 

-  8  59.3 


10  52.3,  -  8  40.6 

11  32.9  -  8  1.3 


-1 .0900 
-0.4026 
+0.4743 

-0.2243 


-0.6784  0.5347 


0.5311 
0.5338 
0.5339 

0.5342 


+0.1334 
0.1240 
0.1232 

+0.1230 
+0.1219 


-30 
+15 
+68 

+25 
-  1 


o 

-67 
-37 
+  2 
-38 
+18 

-90 
-75 
-90 
-90 
-90 

-60 
+24 
-69 
-74 
+14 

-17 
-42 

+  9 
-90 
+  1 

-57 
-13 
-85 
-37 

-  1 

-12 
-71 

-881 

+23 

-19 

-90 

-  3 
+37 

-  6 

-90 

-90 
-39 
-55 
-70 
-57 

-87 
-80 
-82 
-82 
+  4 

-64 
-10 
-77 
+40 


-73 
-52 
-  2 

-40 
-71 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS                   1 

AUGUST. 

1 
Hum. 

HI  STAs'a 

ntSK'n 

At  CoNJtiMffnoN  IK  n.  A. 

^^! 

... 

SSS'JiT 

Hoar^nete 

y 

.• 

y- 

N.  j  8. 

.la 

AI 

b     m 

75  T»uri 

61 

♦0.45 

-I*    +16   6:r, 

l''l3    ™8 

-  6  34,7 

+1-2850 

0.5.353 

+0.1198 

+90 1+61 

B.A.C.I4W 

6i 

0.3a 

li.7j      Id  31-B 

81  41,0 

+  1  47.8 

-0.4606 

0,5394 

0.1077 

+111-53 

i  T.uri 

0.36 

a.S       16  3«,9 

It    0    86 

+  4  in,7 

-0-3385 

0.5411 

0.1042 

+  19^-441 

m  Tauri 

o.a9 

3.0 1      18  29.5 

7  49.4 

+11  36,8 

+0,5971 

0,5448 

0.0922 

+80   4  9 

C  T.ori 

H 

0.16 

4,01     81     4.3 

83     1,6 

+  1  21,1 

-1.0870 

0,5503 

0.0684 

-331-68 

^1  Orionit 

*k 

+0.09 

-4.0     +30  15.1 

S    5  48,7 

+  8  52,7 

+0.2873 

0,5535 

+0.0545 

+56-5 

j'OrionU 

6 

0.09 

3.8 1      19  43.4 

6    4.3 

+  9    7.8 

+0-8784 

0,5.S35 

0,0541 

+90  +29 

irJOrionU 

6 

0.05 

3.8,      19  41.4 

9  58.8 

-II     55 

+1.1130 

0,5558 

0.U4T0 

+90   +46! 

ri  Ononis 

5 

0.05 

3.9  ■      SO    8-3 

10  1 1.0 

-10  53  8 

+41.6316 

0,5560 

0,0466 

+85   +l.'> 

6H  Orioni. 

6 

+0.02 

3.9       19  49,8 

13  53,6 

-  7  18,7 

+1,1450 

0.5S69 

0,0397 

+90+53 

tl>  Ueminorum 

t>4 

-0.03 

-4.2 

+80  51.4 

21    i.a 

-  0  25,6 

+0,8441 

0,5605 

+0.0860 

+52-4 

Iti  G«nimoruni 

64 

0.03 

4.1 

20  33,7 

21     6,1 

-  0  20,9 

+0,5659 

0,560.'-. 

0.0258 

+78  ..+13 

4i 

0.03 

4.0 

80  16,8 

21  34.1 

+  0    6JI 

+0,8887 

0.5605 

0,0849 

+90+34 

6 

0.1  a 

4.3 

21  63.5 

4    7  405 

t  9  51.8 

-0.7103 

0,5630 

+0.0053 

-  4   -67 

C  nemiaor.  miiil. 

4 

0.15 

4.0  1      20  43.!l 

13  18.0 

-  8  42,6 

^i)52m 

0.5650 

-0.0063 

+75 ; -14 

6  tieminorum 

:I4 

-0.20 

-4  1      +22  11.2 

20  220 

-  I  r.3.4 

-1,1190 

0566.^ 

-0.02(M 

-36: .68 

Si 

3.8        aO  39.2 

21   12.5 

-  1     4Ji 

+0,5081 

0,5669 

0.0819 

+7'-'l+Ml 

6 

0.21 

37       20  287 

23  24.8 

t  1     3.1 

+0,6481 

0.5680 

0.026b 

+07i  +  i«' 

b3  Geminorum 

H 

ii.'/i 

3.il       21  40  2 

83  44  7 

+  1  28,2 

.0,<i459 

0-ai8<l 

0.0276 

Of-60 

79  Geminorum 

6i 

0.26 

3.6  ]     20  ;lo.O 

i    7  86,2 

+  8  47.4 

+0,2431 

05684 

o.04:t:. 

+52,-  7 

6 

-O.W 

-3.4  ■   +20  10.6 

12    4.8 

-10  43,6 

+0,4582 

0,5689 

-0.0524 

+681+5 

H^RCETRT 

80  42.7 

15  43.1 

-  7  13,1 

-0  3168 

0-3!n8 

0.0488 

+  19! -3!) 

SATrnw 

18  11.5 

•  16  20.3 

-  7  28,1 

+0,2807 

0,5556 

0.o:i9| 

+52  1  -  3 

j       y£W 

MOOX. 

V.KD. 

;   +14  55.0 

7  15  31.7 

-  9    5.6 

+0.7374 

0.4408 

-0,1040 

+90 

+13 

B.A.C.38a7 

ei 

-0.14 

0.0  1       8  40.4 

•    4  13.3 

+  8  80,3 

+0,8646 

05598 

0,1936 

+.90 

♦14 

V  Virginio 

4 

-0.03 

+0,6         7    9.4 

18  43,9 

-  7  38,6 

-0,479.'. 

05571 

02051 

-66 

ft  Virginii 
c  Virginii 

H 

+0,04 

0.3         4  16.7 

!•    1   10.8 

-  1  24,8 

+  1.1280 

0556.1 

0.8090 

+90 

+31 

51 

0.1 1 

0.7         3  56.2 

10  32.5 

+  7  38,0 

-0.5017 

0.5560 

0.2133 

♦10 

-68 

B.A.(;.<a54 

6 

+0.19 

+0,8     +  a  28.3 

18  47.4 

-  8  23.8 

-0,7758 

05558 

-0.8155 

-  5 

-74 

an  virginii 

6 

0.50 

0.4  '   -  4  495 

11  20  40.3 

-  7  14.6 

+1,0890 

05568 

0,3137 

+85 

+38 

88  Virginii 
f  >  Libra 

64 

0.57 

0.2,       6  J6.7 

1»    8  355 

-  1  40,3 

+1.2750 

05S93 

0,2111 

+84 

♦46 

6 

0.97 

0.3  !      11  26,5 

13    7  55.4 

+  2  38,6 

+0,5953 

05670 

0,1887 

+71    .511 

{'  Libne 

Si 

0.99 

0.6'      10  .-.7.5 

8  58.2 

+  3  39,2 

-0,0894 

0.5675 

0,1^75 

+88   -48 II 

17  Libra 

7 

+0.99 

+0.7     -10  42.8 

9  37.6 

+  4  17,2 

-0,4706 

05675 

-0.1868 

+  8 

-67 

IH  Libr* 

64 

0.99 

0.7 1      10  41.7 

9  54.4 

+  4  33,5 

-05313 

05678 

0,1866 

-781 

B.  A.  C.  507(1 

6 

T.15 

1.21      II  58.1 

20  48.1 

-  9    2,0 

-1.1875 

05722 

o,i7:»6 

-41 

-90 ; 

y  Libra 
Q  LibiB 

44 

l,S3 

0,8       14  24.9 

14    1  3!l.1 

-  4  15,7 

+0.4453 

05740 

0.1668 

+68 

-18 

6 

IJW 

0.7  1      15  18.9 

5  17.0 

-  0  45,7 

+0.7590 

05758 

0,(615 

+75 

+  6i 

e  Libra 

44 

+1.34 

+0.7  j   -16  24.0 

9  83.2 

+  3  115 

+1,2180 

05773 

-O.I.'>53 

+75 

+4S 

49  Libra 

6 

1.39 

J.oi      16  18.8 

12  10.9 

+  5  58.4 

+0,.°>8I8 

05788 

0,1.^09 

+66 

-  S 

*  Opbinohi 
t  Opbinchi 
a*  Scorpii 

44 

i.5t> 

1.3  i      18  18.1 

83  14,9 

-7  87,6 

+  1,0480 

05829 

0.1380 

+72 

+26 

44 

1.57 

8J!|      16  82.1 

la    0  59.3 

-  5  47,1 

-1,0440 

05835 

0,1887 

-34 

-UU 

^4 

1.64 

2,2  j      17  315 

5  16-4 

-  1  39,7 

-0.40:«) 

0.5849 

0.1808 

+  5 

-63 

i»  Ophiuchi 
B,  A.C.609B 

t>4 

+1,75 

+8.7  1   -18  43,8 

13  33.2 

+  6  10.3 

-0,1250 

05676 

-0.1037 

+17 

-44 

6 

3.06 

4.8 1     80  44,0 

■  a  14    2.3 

+  5  50,8 

+0,0108 

0,5936 

0,0.508 

+80 

-36 

H  Sigiltarii 
H  Sagittarii 
IB  Sagiltarii 

4 

2.12 

5,2 1      21     5Jj 

18  89-fj 

+10    7.6 

+0,1681 

05944 

0,0403 

♦28 

-87 

6 

2.13 

5.1  ;      21  44,4 

18  40.8 

+10  18.4 

+0,8268 

0.5944 

0.0401 

+68 

+  18 

54 

3.12 

5.4       80  45.5 

19    4,8 

+10  415 

-0.1901 

05'I44 

fl.o:t94 

+  8 

-49 

16  SBKillarii 

64 

+2.12 

+5.6 

-20  25,1 

19     5.3 

+10  42,0 

-05364 

05944 

-0,0391 

-II 

-75 

91  »agillarii 
B.A.C.extti 

5 

a.iB 

5.9 

80  :I6,I 

83    8.3 

-  9  845 

-0,4889 

0.6948 

0,0301 

-  9 

-70 

6 

2Ji8 

6,4 

21  29.3 

17    4    8.6 

-  4  35,9 

+0,2976 

0.5948 

0.0178 

+:« 

-80 

B.  A.C.(J34T 

6 

2.22 

6,5 

81     8,4 

4  32.8 

-  4  18,6 

-0.0663 

0.5948 

0.0166 

+13 

-41 

29  Sagitlarii 

54 

2-8.1 

7,8 

20  27.0 

8  58.4 

-  0    3.1 

-0,8213 

0.5939 

0,0068 

-30 

-90  [ 

30  Sagittarii 

H 

+2.28 

+6if 

-82  17.3 

9  18.4 

+  0  21,8 

+1.0580 

05939 

-0.0959 

+68 

+8»| 

31  BagitUTii 

H 

+2.28 

+7.0 

-22    3.0 

9  49.7 

+  0  51.9 

+0.8060 

059;i8 

-0.0044 

+68 

♦10 
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ELES 

lEN 

TS  I 

^OR  ' 

THE  PREDICTION  OF  OOOULTATIONS. 

AUGUST. 

Tax  Stab's 

•     • 

At  CoKJuxcrnoN  nr  B.  A. 

Limiting 
ParallelB. 

Name. 

Mag. 

Bed*ns  from 
1888.0. 

Apparemt 
Decimation. 

Washington 
MeonTifne. 

Hoar  Angle 
H 

Y 

xf 

y' 

N. 

S. 

6 

Aa 

d8 
♦  7:2 

'+2I 

-25 

33  Sagittarii 

+"^8 

-2\  29.7 

d     li    m 
ir  10  35.3 

h    m 
+  1  35.8 

+0  2368 

0.5938 

-0.0026 

^1  Sagittarii 

H 

2.29 

7.5 

20  4S.b 

11  56.4 

+  2  53.7 

-0.4735 

0.5938 

+0.0005 

-11 

-69 

P  Sagittarii 

3h 

2.29 

7.5 

21    16.0 

12    5.2 

+  3    2.1 

-0.0136 

0  5938 

0.0007 

+14 

-38 

0  Sagittarii 

^ 

2.32 

7.7 

21  54.2 

14  51.7 

+  5  42.2 

+0.6659 

0.5934 

0.0073 

+62 

+  1 

r  Sagittarii 

3    i    2.33 

8.1 

21    11.9 

16  55.2 

+  7  40.9 

-0.0358 

0.5934 

0.0121 

+14 

-39 

50  Sagittarii 

6    1+2.38 

+  87 

^1  59.7 

23  34.5 

-  9  55.2 

+0.9128 

0.5919 

+0.0280 

468 

+18 

/  Sagittarii 

5 

2.40 

1 0.0 

20     1.6 

18    7  45.0 

-  2    3.6 

-0.8029 

05905 

0.0463 

-25 

-90 

a  Capricorni 

H 

^.46 

11.5 

19  27.8 

21    19.4 

+1 1     0.0 

-0.5.-50 

0.5849 

0.0757 

-  8 

-76 

n  Capricorni 

O 

2.46 

12.0 

18  34.5 

10    0  38.0 

-  9  4H.9 

-1.2120 

0..5838 

0.0825 

-55 

-90 

0  Capricorni 

6 

2.47 

12.1 

18  56.9 

1  42.2 

-  8  47.0 

-0.7365 

0.5831 

0.0848 

-18 

-90 

V  Capricorni 

3i 

+2.47 

+12.5 

-18  31.8 

5  58.1 

-  4  40.7 

-0.7896 

0.5815 

+0.0933 

-21 

-90 

HI  1/apricorni 

6 

248 

13.1 

18  20.6 

12  12.8 

+  1  20.2 

-0.3643 

0.5778 

0.1050 

+  5 

-60 

20  Capricorni 

^k 

2.49 

13.1 

19  27.9 

14  14.5 

+  3  17.5 

+1.0190 

0.5775 

0.1090 

+71 

+25 

21   Capricorni 

^k 

2.48 

13.3 

17  57.7 

14  48.4 

+  3  .50.2 

-0.4809 

0.5771 

0.1103 

-  1 

-69 

6  Capricorni 

4 

2.47 

13.6 

17  40.4 

16  59.0 

+  5  56.0 

-0.5346 

0.5753 

0.1142 

-  3 

-74 

30  Capricorni 

5i 

+2.48 

+13.8 

-18  27.0 

22    9.7 

+10  55.5 

+0.8855 

0.5722 

+0.1230 

+72 

+14 

31   Capricorni 

6d 

2.48 

13.8 

17  55.7 

22  18.1 

+11     3.7 

+0.3604 

0.5719 

0.1232 

+47 

-17 

I  Capricorni 

4i 

2.47 

14.0 

17  18.5 

^20    0    2.6 

-11   15.5 

-0.0677 

0.5715 

0.1264 

+23 

-41 

y  Capricorni 
45  Capricorni 

H 

2.46 

14.6 

17     9.8 

7  52.7 

-  3  42.1 

+0.8239 

0..5672 

0.1390 

+73 

+10 

6i 

2.44 

14.8 

15  15.5 

9  39.2 

-  1  59.3 

-0.9181 

0.5658 

0.1417 

-23 

-90 

A  Capricorni 

2h 

+2.45 

+14.8 

-16  37.9 

10  58.2 

-  0  43.1 

+0.7055 

0.5646 

+0.1435 

+73 

+  2 

«  Aquarii 

4k 

2.43 

15.3 

14  24.5 

19  44.3 

+  7  45.0 

-0.3112 

0.5595 

0.1556 

+13 

-56 

3!)  Aquarii 

6i 

2.43 

15.4 

14  44.4 

22  28.2 

+10  23.3 

+0.4675 

0.5578 

0.1593 

+59 

-11 

42  Aquarii 

H 

2.41 

15.5 

13  23.0 

HI    0  29.2 

-11  39.7 

-0.6356 

0.5560 

0.1616 

-  4 

-83 

45  Aquarii 

^k 

2.41 

15.6 

13  51.6 

1  29.7 

-10  41.3 

+0.0298 

0.5551 

0.1627 

+33 

-35 

50  Aquarii 

6 

♦2.41 

+15.7 

-14    5.6 

4     0.3 

-  8  15.8 

+0  6877 

0.5542 

+0.1659 

+75 

4-    1 

B.A.C.7835 

6i 

2.39 

15.8 

13  29.1 

6  35.5 

-  5  45.6 

+0.4815 

0.5529 

0.1688 

462 

-11 

70  Aquarii 

Laiande  44734 

6 

2.36 

16.0 

11     8.5 

15  18.0 

♦  2  39.7 

-0.4868 

0.5478 

0.1774 

+  7 

-68 

6i 

2.36 

16.0 

10  39.0 

17  18.4 

+  4  36.2 

-0.6483 

0.5469 

0.1795 

-  2 

-84 

74  Aquarii 

6 

2.36 

16.1 

12  12.5 

17  39.5 

+  4  566 

+1.0660 

0.5465 

0.1799 

+78 

+26 

y>>  Aquarii 
X  Aquarii 

4 

+2.31 

+16.1 

-  9  41.5 

29    4  26.9 

-  8  36.6 

+0.3837 

0.5409 

♦0.1887 

+58 

-16 

H 

2.31 

16.0 

8  19.9 

4  56.7 

-  8     7.8 

-0.9716 

0.5408 

0.1888 

-22 

-90 

il^  Aquarii 

4 

2.31 

16.1 

9  47.4 

5  27.0 

-  7  38.5 

+0.6769 

0.5400 

0.1892 

+79 

0 

^  Aquarii 

4i 

2.30 

16.2 

10  13.1 

5  57.8 

-  7    8.6 

+1 .2330 

0.5399 

0.1894 

+80 

+42 

B.A.C.8274 

7 

2.23 

15.7 

6  59.8 

20  36.6 

+  7    2.9 

+0.6304 

0.5320 

0.1972 

+78 

-  3 

14  Ceti 

6 

+2.12 

+14.2 

-  1     7.1 

*J3  20  33.3 

+  6  16.5 

^.8841    0.5176 

+0.2004 

-12 

-90 

15  Ceti 

6i 

2.11 

14.0 

-  1     7.1 

21  52.5 

+  7  33.5 

-0.6209   0.5178 

0.2008 

+  3 

-80 

26  Ceti 

6 

2.04 

13.0 

+  0  46.2 

24  11    16.4 

-  3  26.2 

+0.0417 

0.5195 

0.2024 

+40 

-34 

29  Ceti 

ah 

2.02 

12.8 

1  24.7 

13  27.5 

-  1   18.9 

-0.2164 

0.5195 

0.2022 

+25 

-50 

33  Cell 

6 

2.02 

12.6 

1  51.2 

14  48.6 

-  0     0.1 

-0.4255 

0.5190 

0.2018 

+14 

-63 

35  Ceti 

6^ 

+2.01 

+12.5 

+  1  53.0 

15  51.0 

+  1     0.4 

-0.2491 

0.5186 

+0.2016 

+23 

-52 

/  PiBcium 

5 

200 

12.1 

3     1.7 

18  36.9 

+  3  41.6 

-0.9453 

0.5186 

0.2011 

-16 

-87 

V  PiBcinm 

4h 

1.93 

10.9 

4  55.4 

'M    7    3.8 

-  8  13.1 

-0.5394 

0.5175 

0.1971 

+  8  -71  !l 

64  Ceti 

5i 

1.84 

90 

8    2.9 

22  51.0 

+  7    7.0 

-0.9266 

0.5165 

0.1  H92 

-15 

-82 

f  •  Ceti 

4h 

1.84 

8.9 

8  19.4 

23  42.6 

+  7  56.9 

-1.0670   0.5165 

0.1887 

-25 

-82 

f  «  Ceti 

^ 

+1.77 

+  8.5 

+  7  57.6 

26    7  42.1 

-  8  17.3 

+0.8218   0.5171 

+0.1835 

+90 

+11 

B.A.C.830 

6 

1.73 

7.2 

10  15.9 

15  11.9 

-  1     0.6 

-0.3684   0.5184 

0.1781 

+17 

-57 

u  Ceti 

4i 

1.71 

7.3 

9  38.5 

16  28.5 

♦  0  13.8 

+0.5451 

0.5183 

0.1770 

+73 

-  5 

Laiande  5725 

6 

1.65 

5.5 

12  45.6 

27    3  38.1 

+1 1     3.9 

-0.9779 

0.5205 

0.1675 

-19 

-77 

/  Tauri 

4 

1.53 

4.6 

12  33.2 

16  16.3 

-  0  40.3 

+1i2900 

0.5234 

0.1550 

+90 

+56 

B.  AC.  1272 

6 

+1.38 

+  1.6 

+17    2.4 

28  11     0.0 

-  6  30.4 

-0.9743 

0.5314 

+0.1 3:«) 

-20 

-73 

S^  Taun 

4 

1.32 

1.0 

17  16.8 

18  26.2 

+  0  42.1 

-0.2874 

0.5319 

0.1230 

+21 

-44 

63  Tauri 

6 

1.31 

1.2 

16  30.8 

18  41.5 

+  0  57.0 

+0.5913 

0.5322 

0.1228 

+79 

+  5 

d*  Tauri 

5i 

1.31 

1.0 

17  11.0 

19    0.7 

+  1   15.6 

-0.1086 

0.5323 

0.1225 

+31 

-33 

d>  Tauri 

5 

131 

+  0.8 

17  40.2 

J9  41.5 

+  I  55.1 

-0.5636   0.5326 

0.1215 

+  6 

-62 

B.A.C.146H 

6i 

+1.21 

-  0.2 

+18  31.8 

29    5  53.3 

+11  47.8 

-0.3456  i  0.5366 

+0.1070 

+18 

-45 

t  Tauri 

5i 

+1.19 

-  0.4 

+18  38.9 

8  21.8 

-  9  48.3 

-0.216910.5376 

+0.1035 

+25 

-37 

- — 

—  -  - 

..  — 

—  ■  -   —  —  —    -  - " 

-           -                   -     -    -  ■  1 
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OCCULTATIONS,    1888. 


ELEMENTS  FOR  THE  PREDICTION  OF  O00ULTATION8. 


OCTOBER. 


The  Stab'b 


Name. 


fi  Ceti 

Lalande  5725 
B.  A.  0.1272 

d'  Tauri 
63  Tauri 

d>  Tauri 
cJ»  Tauri 

B.A.C.J468 
t  Tauri 
m  Tauri 

I  Tauri 
C  Tauri 
X'^  Orionis 
X^  Orionig 
9  Geminorum 

II  Geminorum 

15  Geminorum 

16  Geminorum 
d  Geminorum 
^  Geminor.   mit^. 

44  Geminorum 
6  Geminorum 
66  Geminorum 
61  Geminorum 
63  Geminorum 

79  Geminorum 
B5  Geminorum 
/i*  Cancri 

B.A.G.2788 
fl  Cancri 

35  Cancri 

39  Cancri 

40  Cancri 
t  Cancri 
6  Cancri 

80  Cancri 
b3  Cancri 

8  Leonia 
34  Leonia 
37  Leonia 

I  Leonia 

B.  A.C.3837 
V  Virginia 
b  Virginia 
c  Virginia 

B.A.C.4254 


Mag. 


6  Librs 

X  Ophiuchi 
24  Scorpii 
29  Ophiuchi 

$  Ophiuchi 
bri  Ophiuchi 


4i 

6 

6 

4 

6 


Red*na  from 
1888.0. 


Aa 


+2.81 
2.84 
2.82 
2.80 
2.79 


AS 


5i  +2.79 
5  2.79 
6i  2.75 
H  2.74 
r)ii    2.69 


5i 

3i 

4i 

5 

3i 

3 

6i 

6i 

6 

4 

6 

Ah 

54 

6 

5i 

6i 
6 

54 

6 

5i 

64 
64 

64 

64 

4 

64 

54 
54 

64 

54 
54 

64 

4 

54 

54 

6 


+2.71 
2.61 
2.53 
2A\> 
2.47 

+2.43 
2.39 
2.38 
2.28 
2.19 

+2.2 1 
2.11 
2.09 
2.06 
2.06 

+1.96 
].89 
1.82 
1.74 
1.65 

+1.63 
1.61 
1.61 
1.60 
1.57 

+1.39 
1.35 
1.23 
1.03 
1.00 

+0.84 
0.72 
0.58 
0.55 
0.47 


+11.4 

10.0 

5.5 

4.5 

4.6 

+  4.5 
4.3 
2.7 
2.4 
1.4 

+  0.9 

-  1.2 
1.9 
2.4 
3.7 

-  4.3 
4.0 
4.0 
5.7 
6.0 

-  6.6 
7.2 
67 
6.9 
7.3 

-  7.6 

7.9 
8.9 
9.0 
9.2 

-  9.0 
9.2 
9.2 
9.1 
8.7 

-  9.3 
9.3 
9.1 

8.4 
8.4 

-  7.3 
6.5 
5.6 
4  6 
4.1 


+0.42 !  -  3.4 


Apwent 
DeoUnation. 


o 
+  9 

12 

17 

17 

16 


386 
45.7 
2.5 
16.9 
30.9 


+17  11.1 

17  40.3 

18  31.8 
18  38.9 
18  29.6 


+20 
21 
20 
20 


16.2 
4.4 

15.2 

8.4 


22  32.3 

+22  34.1 
2a  51.4 

20  33.7 

21  53.5 
20  43.9 

+22  48.1 

22  11.2 
20  39.2 

20  28.7 

21  40.2 


+20 
20 
21 
21 
20 


350 
10.6 
54.3 
5.8 
49.0 


+19  58.3 
20  24.0 
20  21.8 
19  56.4 
18  33.8 

+18  30.0 
18  10.6 
16  56.1 

13  54.4 

14  17.1 


+11 
8 
7 
4 
3 


8.2 
40.3 

9.3 
16.6 
56.1 


+  2  28.2 


At  CovjUHcnox  nr  B.  A. 


Waahington 
Mean  Tune. 


20 


39 


,    h    m 
7  20.1 

18  28.1 
1  47.6 
9  14.7 
9  30.0 


20 

23 

23    7 


9  49.3 
10  30.3 
44.8 
14.3 
2.5 


24 


7 

21 

5 

10 
15 


18 
21 
21 
90  8 
14 

14 

21 

22 

26    0 

0 

8 
13 
19 
1 
6 

7 

10 
10 
10 
12 


27 


12.7 

32.3 

31.6 

1.5 

8.0 

54.8 
12.6 
17.8 
15.2 
5.7 

36.1 
26.7 
19.6 
37.4 
58.3 

59.4 
49.0 
19.2 
5.4 
4.5.1 

57.6 
8.4 
10.7 
18.2 
15.8 


28 


20 


0  43.4 
3  56.7 

12.7 
3  8 

22.1 


12 
4 
6 


21 

30  8 
23 

31  5 

14 


17.0 
:i^.3 
2.6 
24.3 
34.8 


Hoot  Angle 


22  35.8 


NOVEMBER. 


-  5 
+  5 
+11 

-  4 

-  4 

-  4 

-  3 
+  6 

+  8 

-  7 

-  7 
+  6 
-10 

-  5 

-  0 


m 
19.3 

29.3 

52.5 

54  1 

39.2 

20.5 
40.8 
14.7 
39.5 
47.0 

37.2 
15.0 
1.2 
40.1 
43.5 


+ 
+ 


2  55.8 
5  9.1 
5  14.2 
8  10.2 
2  31.4 


-  2    2.0 

+  4  :m.9 

+  5 '20.9 
+  7  39.2 
+  7  59.4 

-  8  15.7 

-  3  3ri.8 
+  1  43.2 
+  7  17.7 
-11  14.1 


-10 

-  7 

-  7 

-  7 

-  5 


4.1 
57.7 
55.5 
48.1 
54.5 


+  6  7.7 
+  9  14.5 
-  6  46  3 
+  8  32.7 
f  10  46.2 


+  1 
-11 
+  2 
♦  8 
-  6 


10.!> 
53.7 
4.1 
12.7 
55.8 


+  0  48.5 


+0.8746 
-0  6193 
-0.5342 
+0.1704 
+1 .0540 

+0.3500 
-O.HH»2 
+0.1296 
+0.262<) 
+1 .2050 

-■^.7487 
-0.4890 
+0.9059 
+1 .2580 
-1.1800 

-1.0890 
+0.8622 
+1.1900 
-0.1154 
+1  1500 

-1.1250 
-0.5483 
+1.1080 
+1.2430 
-0.0710 

+0.8243 
+J  .0330 
-1.1620 
-0.6833 
-0.8316 

-0.0269 
-0.6797 
-0.6441 
-0.2021 
+1.0930 

-0.1720 
-0.2160 
+0.0264 
+0.8310 
+0.0591 

+0  7120 
+1  0740 
-0.3485 
+1.2060 
-0.4624 

-0.7816 


0.5199 
0.5226 
0.5293 
0.5320 
0.5321 

0  5323 
0.5328 
0.5365 
0.5:^ 
0.5386 

0  5383 
0.5424 
0.5451 
0.5458 
0.5465 

0.5479 
0.5489 
0.548!) 
0.5507 
0.5517 

0.5517 
0  5.501 
0.5524 
0.5531 
0.553 1 

0.5529 
0.5531 
0.5.''>38 
0.5537 
0.5537 

0.5539 
0.5.541 
0  5541 
0.554 1 
0.5543 

0.5£>38 
0.5539 
0.5546 
0.5539 
0.5537 

0.5551 
05560 
0.5582 
0.5.599 
0.5611 

0.5631 


+0.1810 
0.1712 
0.1.353 
0.12.56 
0.1250 

+0.1247 
0.1 2:« 
0.1087 
0.1052 
0.0924 

+0.01  »24 
0.0681 
0.0542 
0.0460 
0.0366 

+0.0206 

0.02.55 

0.0254 

+0.0042 

-0.0069 

-0.0081 
0.0213 
0.0228 
0.0273 
0.0281 

-0  0439 
0.0528 
0.0631 
0.0743 
0.0850 

-0.0873 
0.0911 
0.0912 
00914 
0.0948 

-0.1174 
0.1230 
0.1370 
01617 
0.1648 

-0.1852 
0  1980 
0.2115 
02166 
0.2216 

-0.2249 


Limiting 
Parallela. 


N. 


S. 


+90   +ll 


+  4 

+  8 
+48 
+90 

+59 
+31 


-72 
-62 
-18 
+34 

-  9 
-34 


+44  I  -20 
+54j-ll 
+90  i  +53 


-  5 

+  10 
+90 
♦90 


-70 
-51 
+31 
+65 


-42 !  -67 


-32 
+90 
+90 
+31 
+90 

-36 
+  6 
+90 
+90 
433 

+90 
+90 
-39 

-  1 
-11 

+36 

-  I 
+  1 
+26 

+J)0 

+28 
+25 
+39 
+90 
+41 

+90 
+90 
+19 
+90 
+13 

-  5 


-67 
+31 
+57 
-21 

+54 

-67 
-52 
+50 
+63 
-22 

+27 

+40 
-68 
-67 
-69 

-25 
-68 
-65 

-35 
+41 

-36 
-39 
-27 

+15 

-2H 

+  6 
+28 
-57 
+37 
-67 

-72 


44 

+0.39 

+  2.4 

44 

0.47 

3.0 

54 

0.50 

3.3 

64 

0.56 

3.6 

5 

+0.63 

+  3.7 

5i 

+0.70 

+  4.1 

NEW 

.16  24.0 

18  12.0 

17  31.4 

18  43.1 

-20  59.4 

-21  37.6 


MOON, 
4 


8 
21 
2 


14.3 
8.9 
46.1 


10  31.2 

17  46.1 
6    2  18.5 


+  7  25.7 
-  4  10.6 
+  1  12.9 
+  8  39.1 


^  8 
-  0 


23.9 
12  5 


+0  6900 

0.5984 

-0.1653 

♦73 

+0.4804 

06029 

0.1402 

♦67 

-0  9361 

0.6047 

0.1278 

-27 

-0.6852 

0.6064 

0.1100 

-13 

+0.8156 

0.6074 

-0.0929 

♦69 

+0.7457 

0  6078 

-0.0723 

♦68 

+  1 
-II 

-90 
-90 

♦10 
♦  5 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

NOVEMBER. 

Tbb  STAB'8 

At  OoKJUKcnoN  »  B.  A. 

Limltiiig 
Parallels. 

Nnine.' 

Mag. 

Bed*n8  ttom 
1888.0. 

Apparent 
Deoluiation. 

Waahington 
Mean  Time. 

Hour  Angle 
H 

r 

«' 

y' 

N. 

0 
-13 

8. 

-8S 

Aa 

Hi 

B.A.C.6098 

6 

+0*77 

+  ^:5 

-20*"  44'.0 

d     h    m 
6    9  37.1 

h    m 

+  6  48.2 

-0.5977 

0.6075 

-0.0,531 

11  Sagittarii 

4 

0.82 

4.7 

21     5.2 

13  51.5 

+10  52.0 

-0.4494 

0.6067 

0.0423 

-  6 

-68 

14  Sagittarii 

6 

0.8a 

4.6 

ai  44.4 

14     2.2 

+1 1     2.4 

+0.1940 

0.6066 

0.0419 

+29 

-27 

15  Sagittarii 

5i 

0.8a 

4.8 

aO  45.5 

14  25.1 

+11  24.4 

-0.7992 

0.6066 

0.0406 

-26 

-90 

16  Sagittarii 

6i 

0.82 

4.9 

20  25.1 

14  25.7 

+11  a4.8 

-1.1380 

0.6066 

0.0406 

-50 

-90 

81  Sagittarii 

5 

+0.86 

+  5.2 

-20  35.9 

18  17.8 

-  8  5a.5 

-1.1  oao 

0.6064 

-0.0310 

-49 

-90 

B.A.C.6336 

6 

0.91 

5.2 

21  29.3 

23    5.5 

-  4  16.5 

-0.3300 

0.6047 

0.0185 

-  2 

-59 

B.A.C.6347 

6 

0,92 

5.3 

21     8.4 

23  28.7 

-  3  54.a 

-0.6866 

0.6046 

0.0175 

-22 

-90 

38  Sagittarii 

5i 

0.95 

5.1 

22  30.4 

7    2  19.0 

-  1   10.9 

+0.6411 

0.6036 

0.0105 

+58 

-  1 

30  Sagittarii 

6i 

0.97 

5.3 

22  17.3 

4     3.6 

+  0  a9.5 

+0.4079 

0.6032 

0.0057 

+39 

-14 

31  Sagittarii 

6i 

+0.97 

+  5.5 

-22    3.0 

4  33.8 

+  0  58.5 

+0.1672 

0.6029 

-0.0043 

+25 

-28 

33  Sagittarii 

6 

0.98 

5.5 

21  29.7 

5  17.8 

+  1  40.7 

-0.3929 

0.6025 

0.0030 

-  7 

-63 

v>  Sagittarii 

5 

0.98 

5.2 

22  52.8 

5  20.1 

+  1  43.0 

+0.9965 

0.6025 

0.0028 

+67 

+24 

V*  Sagittarii 

5 

0.99 

5.3 

aa  48.5 

5  41.8 

+  a    3.8 

+0.9247 

0.6022 

-0.0017 

+67 

+18 

f  1  Sagittarii 

H 

0.99 

5.8 

aO  48.0 

6  36.1 

+  a  55.8 

-1.0910 

0.6025 

+0.0003 

-50 

-90 

^  Sagittarii 

3i 

+0.99 

+  57 

-21   15.0 

6  44  6 

+  3    3.9 

-0.6397 

0.6025 

+0.0007 

-20 

-87 

0  Sagittarii 

H 

i.oa 

5.7 

21  54.2 

9  25.6 

+  5  38.5 

+0.0385 

0.6012 

0.0077 

+17 

-36 

V  Sagittarii 

3 

1.04 

5.9 

21   11.9 

11  25.3 

+  7  33.4 

-0.6610 

0.5995 

0.0127 

-20 

-90 

50  Sagittarii 

6 

1.12 

6.1 

21  59  7 

17  53.7 

-10  13.7 

+0.a766 

0.5973 

0.0285 

+33 

-22 

ff  Capricorni 

H 

J. 35 

8.0 

19  27.9 

8  15  17.5 

+10  ao.4 

-i.i6ao 

0.5843 

0.0774 

-50 

-90 

19  Capricorni 

6 

+i.5a 

+  9.0 

-18  20.7 

•    6    9.1 

+  0  38,8 

-0.9464 

0.5735 

+0.1069 

-29 

-90 

20  Capricorni 

^k 

1.54 

8.8 

19  as.o 

8  11.3 

+  2  36.6 

+0.4369 

0.5719 

0.1108 

+52 

-13 

21  Capricorni 

^k 

1.54 

9.3 

17  57.7 

8  45.2 

+  3    9.2 

-1.0580 

0.5715 

0.1119 

-37 

-90 

d  Capricorni 

4 

1.56 

9.5 

17  40.4 

10  56.6 

+  5  15.9 

-1.1110 

0.5698 

0.1159 

-40 

-90 

30  Capricorni 

54 

1.6a 

9.5 

18  a7.o 

16    9.7 

+10  17.7 

+0.3246 

0.5659 

0,1250 

+45 

-20 

31  Capricorni 

6i 

+i.6a 

+  9.7 

-17  55.7 

16  18.a 

+10  26.0 

-0.3014 

0.5659 

+0.1252 

♦16 

-50 

I  Capricorni 

4i 

1.64 

9.9 

17  18.5 

18    3.8 

-11  52.0 

-0.6231 

0.5639 

0.1281 

-  7 

-83 

y  Capricorni 

3i 

1.7a 

10.2 

17    9.8 

10    1  59.9 

-  4  12.5 

+0.2897 

0.5582 

0.1407 

+45 

-22 

6  Capricorni 

2i 

1.75 

10.4 

16  37.9 

5     8.4 

-  1   10.5 

+0.1818 

0.5559 

0.1451 

+39 

-27 

I  Aquarii 

44 

1.64 

11.3 

14  a4.6 

14     4.4 

+  7  27.4 

-0.8031 

0.5499 

0.1573 

-14 

-IK) 

39  Aquarii 

64 

+1.87 

+11.3 

-14  44.5 

16  51.7 

+10    9.2 

-0.0106 

0.5482 

+0.1607 

+30 

-38 

42  Aquarii 

54 

1.89 

11.8 

13  a3.i 

18  55.5 

-11  51.1 

-1.1130 

0.5471 

0.1633 

-^4 

-90 

45  Aquarii 

64 

1.90 

11.7 

13  51.7 

19  57.3 

-10  51.3 

-0.4410 

0.5459 

0.1644 

+  8 

-66 

50  Aquarii 

6 

1.92 

11.7 

14    5.7 

aa  31.3 

-  8  22.4 

+0.3350 

0.5440 

0.1675 

+45 

-25 

B.A.C.7835 

64 

1.95 

11.9 

13  29.2 

11    1   10.4 

-  5  48.3 

+0.0373 

0.5428 

0.1703 

+34 

-36 

70  Aquarii 

Lalande  44734 

6 

+2.03 

+12.7 

-11    8.6 

10    6.1 

+  2  50.2 

-0.8984 

0.5:}75 

+0.1794 

-17 

-90 

64 

2.05 

12.9 

10  39.1 

la    9.6 

+  4  49.9 

-1.0530 

0.5359 

0.1809 

-27 

-90 

74  Aquarii 

2.06 

12.4 

12  12.6 

la  31.3 

+  5  10.9 

+0.6761 

0:5357 

0.1814 

+77 

-  1 

^1  Aquarii 

2.16 

13.1 

9  41.6 

23  36.4 

-  8    4.6 

+0.0439 

0.5293 

0.1900 

+37 

-:^ 

^  Aquarii 

2.17 

13.0 

9  47.5 

13    0  38  3 

-  7    4.7 

+0.3458 

0.5295 

0.1911 

+55 

-19 

4^  Aquarii 

44 

+2.17 

12.9 

-10  13.2 

1     9.8 

-  6  34.1 

+0.9067 

0..5292 

+0.1912 

+80 

+14 

B.A.C.8274 

2.31 

13.5 

6  59.9 

16  13.3 

+  8    2.2 

+0.3837 

0.5222 

0.1994 

+60 

-17 

14  Ceti 

6 

2.51 

14.7 

1     7.1 

13  16  46.6 

+  7  52.5 

-1.0000 

0.5115 

0.3046 

-18 

-90 

15  Ceti 

64 

2.53 

14.6 

-  1     7.1 

18    7.8 

+  9  11.4 

-0.7331 

0.5158 

0.3065 

-  2 

-90 

26  Ceti 

6 

2.64 

14.4 

+  0  46.2 

14    7  48.5 

-  1  31.4 

+0.0893 

0.5136 

0.3064 

+40 

-36 

29  Ceti 

64 

+2.66 

+14.4 

+  1  24.7 

10    2.0 

+  0  38.4 

-0.3168 

0.5139 

+0.3064 

+«7 

-51 

33  Ceti 

6 

2.67 

14.4 

1  51.2 

11  24.8 

+  1  58.8 

-0.4176 

0.5136 

0.2063 

+16 

-64 

35  Ceti 

64 

2.6H 

14.4 

1  53.0 

12  27.9 

+  3    0.0 

-0.3326 

0.5135 

0.2061 

+26 

-52 

/  Piacium 

5 

2.71 

14.3 

3     1.7 

15  16.6 

+  5  44.0 

-0.9122 

0.5131 

0.2054 

-12 

-87 

V  Piflcium 

44 

2.80 

13.8 

4  55.4 

Iff    3  54.2 

-  5  59.9 

-0.4265 

0.5138 

0.2020 

+15 

-64 

1   64  Ceti 

54 

+2.93 

+  13.0 

+  8    2.9 

19  50.7 

+  9  29.4 

-0.7159 

0.5156 

+0.1949 

-  1 

-83 

f'Ceti 

44 

2.94 

13.0 

8  19.5 

20  42.6 

+10  19.8 

-0.8525 

0.5157 

0.1943 

-10 

-b2 

^«  Ceti 

44 

2.98 

12.1 

7  57.7 

16    4  45.0 

-  5  51.6 

+1.0920 

0..^>172 

0.1895 

+90 

+28 

B.  AC. 830 

6 

3.04 

11.5 

10  16.0 

12  16.6 

+  1  26.9 

-0.0573 

0.5183 

0.1840 

+35 

-38 

11  Ceti 

44 

3.04 

11.3 

9  38.6 

13  33.4 

+  2  41.5 

+0.8670 

0.5184 

0.1828 

+90 

+13 

Lalande  5725 

6 

+3.13 

+10.2 

+12  45.7 

17    0  44.2 

-10  27.1 

-0.6019 

0.5216 

+0.1734 

+  5 

-71 
-56 

B.A.C.1272 

6 

+3.28 

+  6.0 

+17    2.5 

18    8    6.2 

-  4     1.4 

-0.4472 

0.53131+0.13801+13 
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NOVEMBER. 

■ 

Thb  Star's 

At  CovjuKcnoN  im  R.  A. 

PaialUa. 

Name. 

MUR. 

4 

t> 

54 

5 

3i 

Red'ns  from 
1888.0. 

Apimrent 
Ileolmation. 

Washington 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

8. 

o 

-13 
+43 
-3 
-27 
-71 

Aa 

da 

6^  Tauri 
63  Tauri 
(J9  Tauri 
d»  Tauri 
e  Tauri 

+3*28 
3.27 
3.28 
3.29 
3.31 

+  4.8 
4.8 
4.7 
4.6 
4.2 

+17**  16.9 

16  30.9 

17  11.1 

17  40.3 

18  56.0 

d     h    m 
18  15  32.9 

15  48.2 

16  7.5 

16  48.3 
18  19.5 

h    m 
+  3  11.6 
+  3  26.5 
+  3  45.2 
+  4  24.8 
+  5  53.1 

+0.2746 
+1.1610 
+0.4564 
+0.0019 
-1.2130 

0.5335 
0.5337 
0.5:338 
0.5338 
0.5:^8 

+0.1280 
0.1276 
0.1272 
0.1264 
0.1244 

c 
+o4 

+90 

+68 

+:J8 

-43 

B.A.C.1468 
t  Tauri 
I  Tauri 
C  Tauri 
X^  Orionis 

54 
34 
44 

+3.30 
3.29 
3  32 
3.29 
3.25 

+  2.9 

2.5 

+  1.2 

-  1.2 

2.6 

+18  31.8 
18  38.9 

20  162 

21  4.4 
20  15.2 

19    3     1.8 
5  30.9 

13  28.0 
«0    3  45.7 

11   44.0 

-  9  40.8 

-  7  16.4 
+  0  25.6 

-  9  44  1 

-  2     1  3 

+0.2593 
+0.3982 
-0.6019 
-0  3161 
+  1.0960 

0.5367 
0.5378 
0.5405 
0.5438 
0.5465 

+O.II09 
0.1070 
0.0942 
0.O703 
0.0560 

♦53 
+63 
♦  4 

+20 
+90 

-12 

—  5 
-62 
-40 
+45 

141  Tuuri 

Tf  Geminorum 

fi  Geminorum 

15  Geminorum 

d  Geminorum 

64 
3 

64 

6 

+3.27 
3.24 
3.20 
3.16 

3.09 

-  3.3 
4.4 

4.9 
5.0 
7.0 

+22  23.7 
22  32.2 
22  34.1 
20  51.4 
2  J  53.5 

15     7.4 

21    19.5 

*^1    1     6.2 

3  24.1 

14  27.2 

+  1   15.5 
+  7  15.5 
+10  54.7 
-10  51.9 
-  0  10.7 

-1.0980 '0.5465 
-0.9835  i  0.5483 
-0.8«76  0.5496 
+1.0720   0.5492 
+0  1085  0.5506 

+0.04!)9 
0.0384 
0.0312 
0.0265 

+0.0055 

-32 
-22 
-15 
+90 
+44 

-68 
-67 
^67 
+45 
-10 

44  Geminorum 
6  Geminorum 
63  Geminorum 
79  Geminorum 
fi^  Cancri 

6 

:<4 

54 

64 

54 

+3.05 
2.97 
2.92 
2.82 
2.71 

-  8.0 

9.0 

9.4 

10.1 

11.5 

+22  48.1 
22  11.1 
21  40.1 

20  34.9 

21  54.2 

20  49.0 

2tl    3  41.8 

7  14.1 

15  18.4 
93     1   44.2 

+  5  58.3 
-11  22.5 

-  6  57.4 

-  0     9.2 
+  9  55.7 

-0.8J)9I    0.5512 
-0.3114!  0.5516 
+0.1740   0.5525 
+1.0820 10.5516 
-0.9109  0.5512 

-0.0068 
0.0202 
0.0269 
0.0424 
0.0626 

-16 
+20 
+48 
+90 
-17 

-67 
-34 

-  8 
♦45 
-6H 

B.  AC  2788 
ff  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 

6 
54 

64 
64 
64 

+2.63 
2.56 
2.53 
2.51 
2.51 

-12.0 
12.5 
12.4 
12.7 
12.7 

.  +21     5.8 
20  49.0 

19  58.3 

20  24.0 
20  21.8 

7  34.5 

13  19.0 

14  32.6 
16  45.4 
16  47.8 

-  8  25.7 

-  2  526 

-  1  41.5 
+  0  26.8 
+  0  29.1 

-0.4301 
-0.5778 
+0.2387 
-0.4232 
-0.3870 

0.551 1 
0.5507 
0.5496 
0.5501 
0.5501 

-0.0737 
0.0839 
0.0861 
0.0902 
0.0IK)4 

♦13 
+  5 
+52 
+14 
+16 

-47 
-59 
-10 

-48 
-46 

e  Cancri 
80  Cancri 
83  Caucri 

8  Leonis 
34  Leonis 

64 
64 

54 
54 

64 

+2.51 
2.30 
2.25 
2.13 
1.90 

-12.6 
13.4 
13.5 
13.6 
13.0 

+19  56.4 
18  30.0 
18  10.6 
16  56.1 
13  54.3 

16  55.3 
94    7  36.1 

10  53.8 

19  21.3 

«ff  11   38.0 

+  0  36.4 

-  9  12.0 

-  6   o.y 

+  2    9.9 

-  6    5.4 

+0.0615 
+0.0969 
+0.0555 
+0.2965 
+1.1200 

0.5501 
0.5483 
0.5480 
0.5474 
0.5473 

-0.0906 
0.1163 
0.1217 
0.1354 
0.1600 

+42 
+43 
+41 
+56 
+!H) 

-20 
-21 
-24 
-12 
+36 

37  Leonis 
/  Leonis 

B.A.C.3837 
Q  Virginis 
It  Virginis 

54 
54 

64 

6 
4 

+186 
1 .65 
1.50 

i.:w 

1.34 

-13.2 
12.5 
11.6 

10.8 

10.8 

+  14   17.0 

11     8.1 

8  40.2 

8  45.1 

7     9.2 

14     0.4 
*^%    5  23.5 

17     5.2 
'JT    4  35.0 

8     3.5 

-  3  47.7 

+1 1     5  2 

-  1  36.0 
+  9  31.2 
-11     7.2 

+0.3321 
+0.9824 
+1.3420 
-1 .0500 
-0.1202 

0.5457 

0.5445 
0.5450 
0.5466 
0.541H) 

-0  1631 
0.1825 
0.1953 
0.2061 

0.2085 

+58 
+90 
+JH) 
-23 
+31 

-14 
+22 

-S\ 
-43 

e  Virginis 
B.  AC.  4254 

80  Virginis 
88  Virginis 

54 
6 
6 
64 

+I.I7 
1.10 

0.90 
+0.86 

-  9.2 
8.3 
5.() 

-  4.2 

+  3  56.0 
4.  2  28.2 

-  4  49.6 

-  6  168 

28    0     9.1 

8  27.0 

39  10  10.8 

15  47.4 

+  4  26.5 
-11  32.2 
-10  41.2 
-  5  16.5 

-0.2601 
-0.6008 
+0.9734 
+1.1660 

0.5501 
0.5529 
0.5643 
0.5669 

-0.2189 
0.2223 
0.2242 
0i^226 

+24 
+  6 

+85 
4«4 

-53' 
-781 
+I6i 

+311 

1 

DECEMBER. 

i 
1 

1 

.                                             1 

NE  W 

MOON, 

fi  Sagittarii 

4 

+0.74  1+  4.6 

-21     5.2 

4    0  25.8 

-  0  45.5 

-0.5639 

0.6163 

-0.0448 

-12 

-78' 

15  Sagittarii 
B.A.C.6336 
B.  AC.  6347 

28  Sagittarii 
30  Sagittarii 

6 
6 
5i 
6i 

+0.74 
0.79 
0.80 
0.81 
0.82 

+  4.6 
5.1 
5.1 
5.1 
5.3 

-20  45.5 
21  29.3 

21  8.4 

22  30.4 
22  17.3 

0  58.4 

9  23.5 

9  46.0 

12  30.8 

14  12.0 

-  0  14.2 
+  7  49.6 
+  8  11.2 
+10  49.0 
-11  34.0 

-0.91 1 4 
-0.4637 
-0.8156 
+0.4925 
+0  2586 

0  6163 
0.6151 
0.6152 
0.6145 
0.6138 

-0.0434 
0.0204 
0.0197 
0.0120 
0.0076 

-33 

-  9 
+10 
+46 
+30 

-90 
-69 
-45 
-10 
-23 

31   Sagittarii 

33  Sagittarii 

v'  Sagittarii 

!     V*  Sagittarii 

f  3  Sagittarii 

6 
5 
5 
3i 

+0.82 
0.82 
0.83 
0.83 
0.84 

+  5.3 
5.4 
5.2 
5.3 
5.4 

-22     3.0 

21  29.7 

22  52.8 

23  48.5 
21    15.0 

14  41.1 

15  23.7 
15  25.9 

15  47.0 

16  47.7 

-11     6.1 
-10  25.3 
-10  2;i2 
-10     2.9 
-  9     4.9 

+0.0198 
-0.5346 
+0.8366 
+0.7638 
-0.7803 

0.6137 
0.6141 
0.6141 
0.6138 
0.6131 

-0.0064 
0.0043 
0  0043 

0.00:« 
-0.0008 

+26 
-14 
+67 
+67 
-28 

-37 
-75 
+12 
♦  7; 
.90| 

0  Sagittarii 
1    T  Sagittarii 

3il 
3 

+0.86 1  +  5.5 
+0.86  +  5.7 

-21  54.2 
-21    11.9 

19  23.3 
21    19.0 

-  6  35.8 

-  4  44.8 

-0.1256   0.6124 
-0.8084   0.6113 

+0.0063 
+0.0113 

+  9  -45! 
-20 '-90, 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

DECEMBER. 

ThiStab'b 

At  CONJTTNCnOK  IK  R.  A. 

Limiting 
Parallala. 

Name. 

1 

Bed*n8  from 
1888.0. 

Apparent 
Declination. 

Waabinfcton 
Mean  Time. 

Hour  Angle 
H 

Y 

*' 

y' 

N. 

S. 

6 

A. 

^8 
+  5!9 

d    h    m 
a    3  33.7 

50  Sagittarii 
Mars 

8 

40.91 

-2f  59.7 

h     ro 
4  1    14.4 

40.1046 

0.6092 

40.0276 

423 

-3§ 

1 

20  37.2 

6    5  14.8 

4  1  53.6 

40.2517 

0.5135 

-0.0693 

436 

-23 

19  Capricorni 

20  Capricorni 
30  (Capricorni 

6 

0.98       6.7 

18  20.7 

14  29.4 

4lO  46.9 

-1.1440 

0.5847 

40.1088 

-45 

-90 

6i 

1 .00 !      6.5 

19  28.0 

16  27.2 

-11   196 

40.2157 

0.5824 

0.1124 

437 

-26 

54 

1.29!      8.2 

18  *27.1 

7    0     9.2 

-  3  54.9 

40.1023 

0.5755 

0.1266 

432 

-32 

31  Capricorni 
I  Capricorni 
y  Capricorni 
6  Capricorni 
I  Aquarii 

64   *i-l.20   4-  8.3 

-17  55.8 

0  16.9 

-  3  47.5 

-0.4163 

0.5755 

40.1268 

44 

-64 

44  i    1.30  1      8.5 

17  18.6 

1  58.9 

-  2    9.2 

-0.8375 

05744 

0.1301 

-20   -90 

34      1 .38 ,      8.7 

17    i».9 

9  38.9 

4  5  14.2 

4(K0584 

0.5678 

0.1427 

432 '  -35 

24  1    1.40  '      8.1) 

16  38.0 

12  41.2 

4  8  10.0 

-0.0482 

0.5650 

0.1472 

427 

-41 

4)1    1.491      9.7 

14  24.6 

21  20.5 

-  7  28.8 

-1 .0280 

0.5586 

0.1595 

-28 

-90 

39  Aquarii 
45  Aquarii 
50  Aquarii 
B.  AC.  7835 

64   +1 .52 '  +  9.7 

-14  44.5 

8    0    2.9 

-  4  52.0 

-0.2482 

0..5.560 

40.16:12 

4l8 

-52 

64      1.56 

10.0 

13  51.7 

3    3.2 

-  1  57.8 

-0.6712 

0.5534 

0.1668 

-  5 

-88 

6 

1.58 

10.0 

14     5.7 

5  33.0 

4  0  27.0 

-0.0087 

0.5512 

0.1695 

432 

-38 

(4 

1.61 

10.2 

13  *29.2 

8    7.6 

4-2  56.4 

-0.2024 

0.5494 

0.1726 

422 

-50 

70  Aquarii 

6 

1.69  1    11.0 

11     8.6 

16  49.8 

4ll  21.5 

-1.1260 

0.5434 

0.1816 

-33 

-90 

74  Aquarii 

^i  Aquarii 

^  Aquarii 

^  Aquarii 

B.  AC.  8*274 

6 

+1.72  If  10.7 

-12  1*2.6 

19  11.6 

-10  21.3 

40.4287 

0.5411 

40.1835 

469 

-15 

4 

183     11.4 

9  41.6 

9    6    2.8 

4  0     9.3 

-0.1946 

0.5337 

0.1921 

424 

-49 

4 

1.85!    11.3 

9  47.5 

7    3.3 

4  1     7.8 

40.1045 

0.5328 

0.1926 

440 

-32 

44 

1.85'    11.2 

10  13.2 

7  34.4 

4  1  38.0 

40.6602 

0.5.323 

0.1930 

478 

-  2 

7 

2.01 

11.9 

6  59.9 

22  23.5 

-  8     0.2 

40.1503 

0.5255 

0.2014 

445 

-89 

30  Piacium 

44 

42.08 

411.8 

-  6  38.0 

10    5  14  8 

-  1  21  1 

41.1470 

0.5224 

40.2040 

483 

430 

33  Piscium 

44 

2.10 1    11.8 

6  19.8 

6  59.4 

4  0  20.4 

41.1780 

0.5211 

0.2043 

484 

433 

B.A.C.I7 

6 

2.131    11.9 

5  52.0 

9  33.5 

4  2  49.9 

41.2050 

0.5202 

0.20.52 

484 

436 

14  Ceti 

6 

2.28     13.0 

I     7.1 

22  43.2 

-  8  23.4 

-1.2190 

0.5159 

0.2077 

-37 

-90 

15  Ceti 

64 

2.30      12.8 

-  1     7.1 

11    0    3.8 

-  7    5.1 

-0.9385 

0.5152 

0.2077 

-15 

-90 

26  Ceti 

6 

42.45 

412.7 

4  0  46.2 

13  41.8 

4  6    9.3 

-0.1694 

0.5123 

405(^73 

428 

-48 

29  Ceti 

64 

2.47 

12.8 

1  *24.7 

15  55.2 

4  8  19.0 

-0.4106 

0.5128 

0.2072 

4l6 

-63 

33  Ceti 

6       *i.49,    12.0 

1  51.2 

17  17.9 

4  9  39.3 

-0.6095 

0.5124 

0.2072 

4  5 

-79 

35  Ceti 

64     2.50'    12.8 

1  53.0 

18  21.1 

4lO  40.7 

-0.4252 

0.5121 

0.2068 

415 

-64 

/  Pigcium 

5    i    2.54'    13.0 

3     1.7 

21     9.7 

-10  35.5 

-1.0<)60 

0.5110 

0.2059 

-26 

-87 

If  Piscium 

44 

4268  412.6 

4  4  .'»5.4 

lU    9  48.4 

4  I  41.7 

-0.5983 

0.5119 

40.2026 

46 

-77 

64  Ceti 

54 

2.86      12.0 

8    2.9 

13     1   48.1 

-  6  45.8 

-0.8620 

0.5125 

0.1954 

-10 

-82 

^»  Ceti 
^3  Ceti 

44 

2.87      11.9 

8  19.5 

2  40.2 

-  5  55.2 

-0.il984 

0.5127 

0.1949 

-19 

-82 

44 

2.94      11.0 

7  57.7 

10  44.8 

4  I  55.6 

40.9576 

0.5139 

0.1899 

490 

4l8 

B.  A.C.830 

6 

3.04,    10.7 

10  J6.0 

18  18.6 

4  9  16.4 

-0.1774 

0.5157 

0.184b 

428 

-45 

fji  Ceti 

Lalande  5725 

44 

43.04  1410.5 

4  9  38.6 

19  35.8 

4lO  31.4 

40.7487 

0.5164 

40.1836 

490 

46 

6 

3.18       9.8 

12  45.7 

14    6  49.9 

-  2  34.0 

-0.7000 

0.5192 

0.1743 

-  1 

-73 

B.A.C.  1272 

6 

3.50 ,      5.8 

17     2.5 

Iff  14   18.2 

4  3  58.1 

-0.4908 

0..5296 

0.135)6 

4ll 

-68 

d*  Tauri 

4 

3.54        4.7 

17  16.9 

21   45.3 

4li  11.5 

40.2444 

0.5323 

0.1292 

453 

-15 

63  Tauri 

6 

3.53 !      4.6 

16  30.9 

22     0.8 

4ll  26.5 

41.1300 

0.5326 

0.1289 

490 

440 

d'  Tauri 

54 

43.54  '  4  4.6 

4l7  11.1 

22  20.0 

4ll   45  2 

40.4*^60 

0.5323 

40.1287 

465 

-  6 

(P  Tauri 

5 

3.56  i      4  5 

17  40.3 

23     0.9 

-11   35.2 

-0.0259 

0.5331 

0.1276 

4:^6 

-29 

B.A.C.  1468 

64 

3.63 1     2.8 

18  31.8 

16    9  14.0 

-  1  41.1 

40.2463 

0.5373 

0.1128 

453 

-13 

t  Tauri 

54 

3.64 ,      2.3 

18  38.9 

11   43.1 

4  0  43.3 

40.3907 

0.5386 

0.1  ()b9 

463 

-  5 

I  Tauri 

54 

3.70   4  I.O 

W  16.2 

19  39.4 

4  8  24.5 

-0.5971 

0.5405 

0.0961 

4  4 

-62 

C  Tauri 
X^  Orionis 
141   Tauri 

M4 

4:U4|-  1.5 

421     4.4 

17    9  54.2 

-  1  48.2 

-0.2884 

0.5464 

40.0719 

422 

-38 

44 

3.74  ,      3.0 

20  15.1 

17  50.0 

4  5  52.8 

41.1350 

0.5483 

0.0577 

490 

448 

64 

3.78       3.6 

22  23.7 

21   12.5 

4  2  47.5 

-1 .0530 

0.5492 

00516 

-28 

-68 

rj  Geniinorum 
fi  Geminorum 

34 

3.77 '      4.7 

22  32.2 

18    3  22.4 

-  3  22.4 

-0.9286 

0.5.'>04 

0.0398 

-16 

-€7 

3 

3.77 '      5.5 

22  34.1 

7     7.7 

-  7    7.7 

-0.8452 

(».5520 

0.0326 

-11 

-67 

15  Geminorum 

64 

43  74   -  5.8 

420  51.4 

9  24.6 

-  9  24.6 

41.1350 

0.5526 

40.0282 

490 

452 

d  Geminorum 

6 

3.73  ■      7.9 

21  53.5 

20  23.1 

4  3  36.6 

40.1836 

0.5.=i35 

40  0070 

449 

-  6 

44  Geminorum 

6 

3.72       9.1 

22  48.0 

19    2  42.5 

-10  20.7 

-0.8112 

0.5547 

-0.0055 

-10 

-67 

d  Geminorum 

34 

3.67 

10.2 

22  11.1 

9  32.4 

-  3  44.5 

-0.2198 

0.5.'i50 

0.0189 

425 

-28 

63  Geminorum 

54 

3.64      10.9 

21  40.1 

13     3.3 

-  0  20.8 

40.26H7 

0.554(a 

0.0259 

40i> 

-  3 

79  Geminorum 

54  1  .^3.57  i -12. J 

420  34.9 

21     4.6 
20    0  39.0 

4  7  24.4    41.1870 

0  5546 

-0.0418 

490 

455 

84  Geminorum 

3 

43.57   -12.9 

422  37.0 

4lO  51 .5   -1 .2020   0  55.50  1  -0  0488 1-44  I  -67 
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OOOULTATIONS,   1888. 


ELEMENTS  FOE  THE  PREDICTION  OP  OC0ULTATION8. 


DECEMBEH. 


Thb  Stab*b 


At  GoNJUKonOH  in  B.  A. 


Limittnc 
PsnUflU. 


Name. 


ffi  Cancri 

B.A.C.2788 
9  Cancri 

36  Cancri 

39  Cancri 

40  Cancri 
e  Cancri 

80  Cancri 

83  Cancri 

8  Leonis 

34  Leonis 

37  Leonis 
42  Leonis 

%  Leonis 
I  Leonis 

u  Virginia 

V  Virginis 

e  Virginis 

B.A.C.4254 

80  Virginis 

88  Virginis 
(iLibrs 
^3  Libras 

17  Libra 

18  Librs 

y  Libras 
tl  Librs 
B  Libras 
49  Libras 
X  Opbiuchi 

24  Scorpii 
f  Ophinchi 


Mag. 


6 
5i 

6^ 
6i 

6i 
6i 

5i 

6i 
5i 
6 
51 

5i 

& 

4 

5i 

6 

6 

6i 

6 

5i 

7 

6i 

4i 
6 
4i 
6 

4i 

6i 
5 


Red'ns  from 

1888.0. 

^a 

^6 

+3*51 

^vh 

3.44 

14.6 

3.39 

15.3 

3.36 

15.4 

3.34 

15.7 

+3.34 

-15.7 

3.34 

15.7 

3.16 

17.0 

3.12 

17.1 

3.01 

17.6 

+2.80 

-18.0 

2.75 

18.1 

2.75 

18.5 

2.69 

18.5 

2.58 

17.7 

+2.28 

-17.2 

2.24 

16.6 

2.06 

14.9 

1.97 

14.2 

1.71 

10.2 

+1.67 

-  9.3 

1.44 

5.2 

1.43 

5.0 

1.41 

5.0 

1.41 

5.1 

+1.33 

-2.8 

1.31 

2.2 

1J39 

1.6 

1.26 

-  1.4 

1.21 

0.0 

+1.18 

+  0.4 

+1.11 

■ 

+  2J2 

Apparei 
Decunatii 


itent 
on 


+21 
21 
20 
19 
20 


54.2 
5.7 

48.9 
'58.2 
23.9 


+20  21 .7 
19  56.3 
18  29.9 
18  10.5 
16  56.0 


+13 
14 
15 
14 
11 


54.2 
16.9 
32.1 
42.4 

8.0 


+  8  45.0 

7  9.1 

3  56.0 

+  2  28.1 

-  4  49.7 


.  6 
11 
10 
10 
10 


16.9 
26.6 
57.6 
42.3 
41.9 


-14  24.9 

15  18.9 

16  24.0 
16  12.2 
18  12.1 

-17  31.6 
-20  69.6 

NBW 


Waahingum 
MeiuiTune. 


d 
20 


7 
13 
18 
20 
22 


m 
26.9 

15.8 

59.1 

12.5 

24.9 


22  27.3 
22  34.9 

21  13  15.5 
16  33.5 

22  1     3.0 


17 
19 
22 

23  3 
11 

24  11 

14 

25  7 
15 

26  18 


27.3 
51.3 
18.5 
15.8 
28.2 

10.7 
44 .9 
20.3 
55.4 
38.1 


27 
28 


0  28.1 
5  35.9 
37.4 
15.8 
32.3 


6 
7 
7 


22  48.0 

99    2  17.3 

6  13.1 

8  62.6 

19  23.8 


30 


1 
16 


4.8 
6.2 


MOOK. 


Hour  Anglo 
H 


+ 
+ 
+ 

+ 
+ 

+ 
+ 


h 

6 

0 

4 

5 

7 

7 
8 
1 
1 
9 


m 
34.2 

57.0 

34i} 

45.7 

53.7 

56.0 
3.5 
45.2 
26.3 
39.0 


+  1  31.3 
+  3  50.6 
+  6  13.1 
+11  0.6 
2.6 


-  o 

-  6 

-  2 
-10 

-  2 


5.6 
38.2 
34.6 
16.1 
-  0  26.0 

+  5  12.2 
+  9  18.9 
+10  18.2 
+10  55.2 
+11   11.2 


+  1  52.8  +0.0678 

+  6  14i2  +0.3506 

+  9     1.0  +0.7566 

+11  34.4  +0.1238 

-  2  19J2  +0.4967 

+ 


-0.7978 
-0.3055 
-0.4482 
+0.3684 
-0.2880 

-0.2536 
+0.1958 
+0.2432 
+0.2014 
+0.4524 

+1 .2870 
+0.4974 
-1.2440 
-1.1890 
+1.1610 

-0.9003 

+0.0454 

-0.1055 

-0.4561 

+1.1200 

+1.3140 
+0.3651 
-0.3212 
-0.7039 
-0.7638 


3  8.1 
-  6  28il 


-0.9491 
+0.7606 


0.6543 
0.5538 
0.6529 
0.5530 
0.5520 

0.5520 
0.6520 
0.5491 
0.5480 
0.5470 

0.5439 
0.5438 
0.5429 
0.5414 
0.5415 

0.5395 
0.6399 
0.5416 
0.5429 
0.5520 

0.5546 
0.5724 
0.6724 
0.5729 
0.5733 

0.5837 
0.5871 
0.5893 
0.6917 
0.6983 

0.6017 
0.6098 


-0.0620 
0.0728 
0.0836 
0.0858 
0.0895 

-0.0895 
0.0899 
0.1157 
0.1211 
0.1348 

-0.1587 
0.1620 
0.1652 
0.1713 
0.1811 

-0.2035 
0.2062 
0.2158 
0.2190 
0.2202 

-0.2186 
0.1992 
0.1981 
0.1975 
0.1970 

-0.1778 
0.1729 
0.1666 
0.1620 
0.1424 

-0.1307 
-4).0967 


N. 


o 

-  9 
+20 
+12 
+61 
+22 

+24 

+50 
+53 
+50 
+67 

+90 
+71 
-44 
-37 
+90 

-12 
+40 
+32 
+13 
+85 

+84 
+66 
+17 

-  5 

-  8 

+35 
+52 
+74 
+36 
+58 

-27 
+69 


S. 


o 
-68 

-39 

-60 

-  4 

-40 

-37 
-13 
-13 
-16 
-6 

+56 

-  5 
-74 
-75 
+37 

-81 
-34 
-43 
-66 
+28 

+49 
-19 
-57 
-90 
-90 

-34 
-19 
+  4 
-31 
-10 

-90 
+  5 
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000ULTATI0N8  VlSIBLE  AT  WASHINGTON  DURING  THE  TEAR  1888. 

IMMEBSIOK. 

EMBRSION. 

1 

TfTK  Rfr  A  it*ft 

J 

Date. 

XHA     0AAB  B 

Washington. 

Angle 

flrom 

Washington. 

An^e  fh>m 

Duration  of  G 
tation. 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

Jan.     ] 

7  Leonis 

6il 

h   m 
13  45 

h    m 
18  59 

16f 

lof 

h    m 
14  24 

h    m 
19  38 

340 

28§ 

h    m 
0  39 

3 

B.A.C.3837 

6i 

6  41 

11  47 

66 

117 

7  30 

12  36 

333 

22 

0  49 

7 

f  1  Libras 
NEW  MOON. 

6 

10  16 

15  16 

177 

222 

10  44 

15  45 

231 

275 

0  28 

15 

I  Aquarii* 

4i 

3  16 

7  36 

137 

85 

4    7 

8  27 

264 

212 

0  51 

21 

fi  Ceti 

4i 

3  28 

7  25 

53 

34 

4  55 

8  51 

257 

216 

i  26 

22 

/  Tauri 

4 

2  37 

6  30 

155 

174 

Star5'.8 

south  of 

D*" 

limb. 

23 

75  Tauri 

6i 

8  49 

12  37 

172 

118 

Star4'.0 

south  of 

D'e 

limb. 

25 

X^  Orionis 

6 

1  43 

5  24 

46 

102 

2  43 

6  24 

289 

343 

0  59 

25 

68  Orionis 

6 

6  55 

10  35 

97 

70 

8  19 

12    0 

261 

210 

1  25 

31 

b  Virginis 

H 

13    6 

16  22 

93 

70 

14  13 

17  29 

324 

286 

1     7 

Feb.    2 

88  Virginis 

64 

14  11 

17  19 

209 

201 

Star7'.8 

south  of 

D'B 

limb. 

4 

y  Libra 
NEW  MOON. 

4i 

11  28 

14  28 

171 

224 

12    3 

15    3 

236 

287 

0  35 

17 

f'Ceti 

H 

5  33 

7  44 

159 

113 

Star  4'.8 

south  of 

])•• 

limb. 

21 

127  Tauri 

6i 

4  40 

635 

169 

197 

Star6'.0 

south  of 

D'B 

limb. 

21 

y"  Orionis 
6  Cancri 

6 

12    0 

13  53 

2 

310 

Star  4'.7 

north  of 

D'i 

limb. 

24 

5i 

5  11 

6  54 

89 

142 

6  29 

8  11 

283 

327 

1  18 

25 

jp  Leonis 

6 

14    3 

15  40 

127 

73 

14  58 

16  36 

273 

220 

0  56 

Mar.    5 

ft  Sagittariit 

4 

12  53 

13  55 

159 

207 

13  26 

14  28 

224 

271 

0  33 

5 

15  Sagittarii 
NEW  MOON. 

5i 

13  16 

14  18 

63 

111 

14    8 

15  10 

319 

3 

0  51 

26 

b  Virginia 

5i 

11  12 

10  52 

109 

122 

12  28 

12    7 

310 

299 

1  15 

29 

(1  Libra 

6 

12    2 

11  30 

95 

130 

13    8 

12  36 

319 

342 

1    6 

30 

49  Libra) 

6 

15  52 

15  16 

77 

77 

17    0 

16  23 

322 

307 

1    7 

Apr.    1 

B.A.C.6098 

6 

17  24 

16  40 

8 

15 

Star8'.2 

north  of 

])•• 

limb. 

^      2 

33  Sagittarii* 

6 

13    3 

12  15 

126 

175 

13  56 

13    7 

249 

296 

0  62 

2 

f «  Sagittarii 
NEW  MOON. 

3i 

14  53 

14    4 

37 

81 

15  29 

14  40 

336 

14 

0  36 

12 

^  Ceti 

4i 

8  25 

6  59 

165 

112 

Star2'.5 

south  of 

D's 

limb. 

14 

63  Tauri  t 

6 

10  21 

8  46 

81 

29 

11  18 

9  43 

267 

218 

0  67 

15 

m  Tauri 

H 

7    3 

6  25 

87 

42 

8  26 

6  48 

261 

207 

1  83 

16 

y^  Orionis 
6  Cancri 

5 

10  23 

8  41 

73 

17 

11  24 

9  41 

293 

238 

1     1 

19 

4 

10  44 

8  50 

18 

332 

Star  5'.7 

north  of 

D'i 

limb. 

24 

80  Virginis 

6 

18  17 

16    2 

48 

359 

18  43 

16  28 

353 

302 

086 

27 

X  Ophiuchi 

4i 

14    3 

11  36 

201 

231 

Star  3' .6 

south  of 

D'« 

limb. 

89 

B.A.C.6336 

6 

17  19 

14  44 

5 

21 

Star2'.6 

north  of 

])•• 

limb. 

Hay    3 

45  Aquarii 
NEW  MOON. 

6i 

17  12 

14  21 

348 

37 

Star  6^.2 

north  of 

D'« 

limb. 

16 

0  Cancri 

H 

14    2 

10  22 

195 

141 

Star  1'.4 

south  of 

])•■ 

limb. 

19 

B.A.C.3837 

6i 

15    7 

11   14 

61 

11 

15  45 

11  52 

349 

298 

037 

23 

f  1  Libra 

6 

13  45 

9  37 

47 

62 

14  11 

10    2 

8 

18 

086 

94 

e  Libras 

4i 

13  54 

9  41 

204 

229 

Star7M 

south  of 

])•■ 

limb. 

TSaOi.    The  aaitlee  of  position 
•  Whole  ocoal&ldoiitM 
t  Immenion  below  the 
t  Emersion  below  the 

are  o 

dowt 

horii 

horlK 

onnted  fro 
he  horizon 
son  of  Wae 
m  of  Waal 

m  the  nori 
of  Washii 
ihington. 
lington. 

kh  point 
igton. 

and  vertex  of  the  moon's  limb,  tomrd  the  east. 
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OCCULT  ATIONS,   1888. 


1 

000ULTATI0N8  VISIBLE  AT  WASHINGTON  DURING  THE  TEAR  1888.    | 

i 

IMMBBSIOK. 

BMXB8I0N. 

1 

Thb  Stab*b 

'  r         1 

Date. 

WaBhington. 

Waahington. 

Angle  trom 

Duration  of  G 
tatlon. 

Nftxne. 

ICag. 

SidenMJ 
Time. 

Mean 
Time. 

Kortb 
Point. 

Tertex. 

Sidereal 
Time. 

Keen 
Time. 

North 
Pohit. 

Tertex. 

Mar  24 

49  Libra 

6 

h    m 
17     3 

b    m            0 
12  50  j       18 

o 

2 

b    m 
Stor5'.7 

b    m 
north  of 

r.° 

limb. 

b    m 

1 

^  27 

0  Sagittarii 
NEW  MOON. 

31 

14     7 

9  42 

104 

151 

15  11 

10  46 

272 

314 

1     4 

June  18 

80  Virginis 

6 

15  39 

9  48 

136 

104 

16  47 

10  56 

278 

237 

1     7 

21 

X  Ophiucbi 

4i 

14  34 

8  31 

182 

205 

14  59 

8  56 

221 

239 

0  25 

26 

y  Capricorni 

34 

18  28 

12    5         63 

100 

19  46 

13  23 

268 

291 

1   18 

26 

6  Capricorni 

n 

23    3 

16  40         71 

53 

0  20 

17  56 

241 

208 

1   17 

27 

B.  A,  C.  7835 

64 

17  39 

11  12 

346 

33 

Star  6^.5 

north  of 

y» 

limb. 

1 

Jalj    2 

(«Ceti 
NEW  MOON. 

44 

20  43 

13  56 

42 

94 

21  42 

14  54 

270 

321 

0  59  i 

1 

20 

14  Sagittarii 

6 

19  36 

11  38 

88 

68 

20  52 

12  54 

272 

239 

1  16 

21 

0  Sagittarii  t 

34 

13  33 

5  32 

99 

149 

14  33 

6  33 

275 

320 

I     I  1 

23 

30  Capricorni 

54 

21  14 

13    5 

85 

84 

22  33 

14  24 

235 

217 

1   19 

24 

39  Aquarii 

64 

22    6 

13  53 

337 

3.37 

Star  4'.5 

north  of 

y»  'limb. 

t 

26 

B.A.C.8274 

7 

18  58 

10  37 

340 

29 

8tar2'.8 

north  of 

])  'a  1  limb. 

1 

NEW  MOON. 

1 

Aug.  13 

f  I  Libra 

6 

18  23 

8  52 

19 

33 

Star  1 '.8 

north  of 

D'e 

limb. 

1 

17 

30  Sagittarii 

64 

18  45 

8  58 

131 

131 

19  48 

10    0 

228 

215 

1     21 

17 

31  Sagittarii 

^ 

19  94 

9  36 

76 

67 

20  44 

10  56 

277 

251 

1  90 

20 

y  Capricorni  t 

34 

16    1 

6    2 

77 

127 

17    4 

7    5 

265 

311 

1     4  < 

20 

6  Capricorni 

Si 

20    7 

10    8 

37 

58 

21  18 

11  18 

285 

291 

1  11 

26 

ft  CeH 

44 

2  11 

15  47 

76 

87 

3  39 

17  15 

225 

203 

1  28 

29 

m  Tauri 

54 

0  56 

14  20 

107 

162 

1  57 

15  21 

216 

269 

1     1 

30 

X^  Orionia 

44 

23  38 

12  58 

347 

40 

Star0/.4 

north  of 

D'B 

limb. 

30 

X*  Orionifl 

6 

23  40 

13    0 

167 

220 

Star  9^.0 

Bouth  of 

r* 

limb. 

Bept.   1 

79  Geminorum  f 
NEW  MOON 

64 

1  25 

14  37 

39 

346 

2    5 

15  17 

315 

10 

0  40 

1 

17 

50  Aquarii 

6 

23     1 

11   11 

56 

46 

0  21 

12  31 

250 

223 

1  90 

17 

B.  A.  C.  7835 

6i 

2  37 

14  46 

70 

25 

3  38 

15  48 

243 

193 

1     1 

18 

yr*  Aquarii 

4 

0  23 

12  29 

9 

351 

1  14 

13  19 

291 

262 

0  51 

18 

V^^  Aquarii 

4 

1  17 

13  22 

93 

64 

2  20 

14  25 

206 

169 

1     3 

27 

15  Geminorum 

64 

0  32 

12    2 

80 

134 

1  36 

13    6 

259 

316 

1     4 

27 

16  Geminorum 

64 

1     2 

12  32 

169 

225 

Sur  3'.0 

Booth  of 

D't 

limb. 

28 

56  <veminorum 
NEW  MOON. 

54 

1  53 

13  19 

165 

220 

Star  1 '.8 

south  of 

yB 

limb. 

Oct.   10 

14  Sagittarii 

6 

19  56 

6  36 

1 

337 

Star  8'.4 

north  of 

D'B 

limb. 

13 

30  Capricorni 

54 

0  30 

10  57 

75 

37 

1  36 

12    3 

242 

197 

1     6 

14 

39  Aquarii 

64 

2    6 

12  29 

14 

330 

2  46 

13    9 

297 

250 

0  40 

15 

74  Aquarii 

6 

19    5 

5  25 

72 

114 

20  23 

6  43 

244 

275 

1   18 

16 

B.A.C.8274 

7 

0  17 

10  33 

55 

46 

1  40 

11  56 

241 

219 

1  93 

20 

ft  Ceti  t 
NEW  MOON. 

44 

19  25 

5  26 

63 

111 

20  20 

6  91 

255 

306 

0  55 

KOTB.— The  anglea  of  position 

*  Whole  oconltation  be 
t  Immeraion  below  the 

*  Eniereion  below  the 

are  c< 

low  t 

horb 

borizc 

ounted  firoi 
he  horison 
Eon  of  Wm 
m  of  Waul 

ru  the  Dortb  point 
of  WaAbington. 
ibington. 
lingtoD. 

and  vertex  of  the  moon*B  lin 

nb,  toward  the  east. 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1888. 


Date. 


The  9tab*8 


Kune. 


Nov.    7 
7 

9 
18 
23 

23 
25 


Dec.    9 

9 
10 
13 
16 
S4 


V '  Sagittarii 
ySSagittarii 

20  Capricorn! 
i5«Tauri 

35  Cancri 

£  Cancri 
37  Leonis 

NEW  MOON. 

tjf*  Aqnarii 

^  Aquarii 
30  PiBcium 
fsCeti 
t  Tanri 
y  Virginia 


Hag. 


TMMTtRffTPy. 


Waahington. 


8idex«al 
Time. 


5 
5 
6i 


6i 

6i 
5i 


4i 
4i 
4 


h    m 

20  47 

21  13 
0  18 

8  56 
5  12 

9  17 
4  27 


1  36 

1     2 

21  11 

4  24 

6  11 

7  16 


Mean 
Time. 


h    ra 

5  37 

6  3 
9    0 

17    0 
12  57 

17    2 
12    5 


8  20 

7  45 

3  50 

10  51 

12  26 

12  69 


Angle  from 


North 
Point. 


124 

113 

33 

101 

82 

17 
102 


329 

81 
130 
154 
345 

46 


Vertex. 


o 
!MI 

82 
354 

46 
137 

353 
154 


296 

55 
167 
116 
307 
356 


EMERSION. 


Washinfcton. 


Sidereal 
Time. 


Mean 
Time. 


h    m 

21  43 

22  15 
1   11 

10    0 
6  35 

Star  0'.9 
5  32 


Star  9'.0 

2  13 
21  41 
Star6M 
Star  5'.7 

7  43 


h    m 

6  33 

7  5 
9  53 

18    5 
14  20 

north  of 
13    9 


north  of 

8  56 
4  21 
■outh  of 
north  of 
13  26 


Anj^  from 


North 
Point. 


224 
234 
286 
243 

290 

D'8 

28:^ 


219 
173 

1 


Vertex. 


189 
195 
241 
190 
337 

limb. 
337 


limb. 

181 
205 

limb. 

limb. 
49 


h    m 

0  56 

1  2 

0  53 

1  5 
1  22 


1     4 


1   11 
0  31 


0  27 


Nom.— The  anglea  of  position  are  counted  from  the  north  point  and  Tortaz  of  the  noon'a  Umb,  towavft  the  east* 
*  Whole  oconltation  below  the  horizon  of  Waahingtoo. 
t  Immersion  bdow  the  horizon  of  Washington. 
X  Emersion  below  the  horizon  of  Washington. 
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DOWNES'S  TABLE   GIVING  VALUES  OF  r. 

FOB  COMPLTINQ  THE  TIME  AND  HOUK-ANGLE  OF  APPARENT  CONJUNCTION.             1 
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5 

5 

6 

6 

7 

9 

8 
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12 

11 

19 

14 
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6 

7 
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10 

n 

13 

12 

13 

16 

14 

16 
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18 

39 
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6 
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14 

13 
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16 

18 

SI 

18 

21 

24 

21 

34 

29 

60 

7 

10 
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17 
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26 

30 
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30 
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1       0 
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62 

54 

62 

71 

60 

69 

90 

30 

20 

23 

96 

28 

31 

36 

35 

40 

45 

42 

iS 

55 

50 

56 

65 

64 

74 

63 

72 

B3 

40 

•n 

24 

27 

39 

33 

37 

37 

43 

47 

44 

50 

52 

69 

68 

59 

67 

77 

65 

74 

86 

60 

22 

25 

30 

34 

39 

3ti 

43 

49 

46 

52 

60 

54 

61 

70 

61 

69 

79 

68 

76 

88 

1        3       0 

23 

S6 

30 

31 

35 

4U 

40 

45 

51 

48 

54 

62 

66 

63 

73 

6T 

71 

81 

70 

79 

90 

10 

24 

27 

31 

33 

36 

42 

4] 

46 

53 

49 

56 

63 

57 

65 

74 

65 

73 

H3 

72 

81 

m 

30 

25 

32 

M 

38 

43 

42 

47 

54 

51 

57 

65 

59 

75 

66 

74 

85 

73 

83 

93 

30 

S6 

2^ 

33 

35 

39 

44 

43 

49 

55 

52 

58 

66 

60 

67 

77 

68 

76 

86 

74 

83 

95 

40 

!» 

ay 

33 

36 

41) 

45 

44 

56 

53 

67 

61 

69 

78 

69 

77 

87 

75 

84 

96 

50 

27 

so 

34 

3tj 

41 

46 

45 

r>i 

57 

54 

60 

68 

62 

79 

79 

70 

7S 

88 

76 

85 

96 

il       4      0 

28 

31 

35 

37 

41 

47 

46 

.'■3 

58 

55 

61 

69 

63 

70 

79 

71 

79 

89 

77 

86 

97 

10 

2U 

31 

35 

3a 

42 

47 

47 

52 

59 

56 

62 

70 

64 

71 

80 

71 

79 

89 

78 

86 

97 

SO 

2il 

32 

36 

38 

42 

48 

47 

53 

:,a 

56 

62 

70 

64 

71 

60 

72 

89 

78 

87 

97 

30 

29 

32 

3t> 

3!) 

43 

48 

48 

53 

60 

57 

63 

71 

65 

72 

Ml 

72 

80 

90 

79 

87 

97 

40 

2!) 

33 

37 

39 

43 

49 

48 

53 

60 

57 

63 

7! 

65 

72 

HI 

72 

90 

79 

87 

97 

50 

30 

33 

37 

39 

44 

49 

48 

54 

60 

5f 

63 

7! 

6--. 

72 

Ml 

72 

80 

89 

79 

87 

96 

1         6      0 

30 

33 

37 

39 

44 

49 

49 

r>4 

60 

57 

63 

71 

65 

72 

80 

72 

80 

89 

78 

86 

95 

10 

30 

33 

37 

44 

49 

49 

54 

60 

57 

63 

71 

65 

73 

SO 

79 

88 

78 

86 

95 

SO 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

71 

79 

72 

79 

88 

78 

85 

94 

30 

30 

3:i 

37 

40 

44 

49 

49 

54 

60 

57 

63 

64 

79 

71 

78 

87 

77 

85 

40 

30 

33 

37 

39 

44 

49 

48 

53 

59 

56 

62 

79 

64 

70 

78 

70 

77 

86 

76 

84 

91 

50 

30 

33 

37 

39 

43 

48 

48 

53 

.-^9 

56 

61 

69 

63 

70 

77 

79 

77 

85 

75 

83 

90 

6      0 

30 

33 

37 

39 

43 

48 

48 

53 

58 

55 

61 

68 

63 

69 

76 

69 

76 

84 

74 

83 

B9 

10 

30 

33 

37 

43 

47 

47 

52 

59 

55 

60 

67 

62 

68 

75 

68 

75 

82 

73 

80 

« 

30 

29 

32 

36 

38 

42 

47 

47 

51 

57 

54 

60 

66 

61 

67 

67 

73 

81 

W 

79 

85 

30 

29 

32 

:te 

38 

42 

46 

46 

f.H 

53 

59 

69 

66 

73 

66 

Ti 

80 

71 

78 

84 

40 

99 

32 

35 

37 

4t 

46 

4a 

50 

55 

53 

5K 

64 

6'> 

71 

65 

79 

70 

76 

82 

60 

2tj 

31 

:i5 

37 

49 

45 

45 

49 

54 

52 

57 

62 

58 

63 

711 

63 

69 

76 

68 

74 

eu 

7      0 

28 

31 

34 

36 

49 

44 

44 

48 

53 

61 

55 

61 

57 

62 

68 

62 

68 

75 

67 

73 

78 

10 

27 

3U 

34 

3.i 

3H 

43 

43 

47 

53 

50 

54 

60 

56 

61 

67 

61 

66 

73 

65 

71 

76 

UO 

27 

30 

33 

35 

3H 

42 

42 

46 

51 

48 

53 

58 

54 

65 

59 

65 

71 

64 

69 

74 

30 

26    29 

33 

M 

37 

41 

41 

45 

49 

47 

52 

57 

63 

58 

63 

68 

63 

69 

62 

67 

71 

40 

2tj 

2d 

31 

36 

40 

40 

44 

46 

50 

55 

51 

56 

63 

56 

61 

67 

60 

25 

27 

31 

32 

35 

39 

39 

42 

47 

45 

49 

53 

50 

54 

60 

54 

59 

65 

8      0 

24 

27 

30 

31 

34 

:)S 

38 

41 

45 

43 

47 

52 

46 

52 

68 

53 

67 

63 

10 

24 

ilti 

■£l 

30 

33 

37 

36 

40 

44 

42 

46 

50 

47 

51 

56 

52 

65 

60 

20 

33 

Oh 

28 

20 

32 

35 

ai 

38 

43 

40 

44 

49 

45 

49 

54 

30 

22 

24 

27 

as 

31 

34 

M 

41 

39 

42 

46 

43 

47 

52 

40 

31 

23 

26 

27 

39 

33 

33 

35 

37 

41 

44 

41 

45 

49 

M 

20 

22 

25 

S6 

28 

31 

31 

34 

37 

36 

39 

42 

40 

43 

47 

a    0 

19 

31 

34 

95 

37 

30 

30 

33 

35 

34 

37 

40 

10 

ib|  -Ji) 
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ml  \s 

20 

SI 

23 

35 

25 

27 

30 
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DOWNES'8  TABLE  GIVING  VALUES  OF  r. 

FOR  COMPUTING  THE  TIME  AXI)  HOURASOU:  OF  APPABENT  COSJUNCTION.            1 

A 

IM.  30- 

Lai.  34° 

LaL  18° 

ut  lao 

Lat.6o 

u....      11 

i' 

z' 

_ 

Z' 

I* 

.6t< 

■■       1: 

.m  '.  .5ti ,  .M 

.63 

.56 

.50 

1)3 

.56,    .50 

.62 

.56 

.50 

.63     .56 

,50 

-^'-41 

1      0    0 

Oj       0 

0 

t 

O:      0 

0 

0 

0         0 

0 

0 

0 

0 

10 

6        7 

s 

7 

10 

7        8 

10 

8 

30 

lU,     14 

16 

13 

14 

1^ 

14 

16,     19 

14 

lb 

20 

14 

17 

21 

15 

18 

21 

30 

171    30 

24 

19 

22 

27 

24 '     29 

31 

35 

30 

31 

35 

22 

26 

32 

4a 

331    37 

33 

35 

39 

:i6 

36 

33 1     39 

38 

33 

40 

28 

34 

41 

39 

34 

42 

50 

•2>i\     33 

40 

31 

36 

44 

:!2 

39 ,     48 

35 

40 

50 

35 

42 

51 

3.-. 

42 

53 

1  ',2 

33  i    39 

47 

:« 

42 

52 

■.m 

46]     56 

40 

47 

59 

41 

49 

60 

41 

49 

61 

3tJ|     45 

54 

48 

59 

44 
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46 

54 

67 

47 

hH 

68 

47 

56 

69 
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60 

46 

54 

65 

49 
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52 

60 
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53 

62 

75 

53 

63 

76 

30 
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66 

51 

60 

71 

54 

64 1     76 
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66 

79 

68 

81 

59 

69 

82 

40 
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71 

56 

65 

77 

59 

691    82 

72 

84 

63 

73 

87 

64 

74 

88 

50 
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76 

60 

69 

82 

64 

74;     87 

66 

77 

89 

68 

76 

D2 

68 

79 

93 
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80 

64 

73 

8b 
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83 

97 

73 

83 

98 

10 

«3l     73 

84 

67 

90 

71 

811    95 

74 

a^> 

99 

75 

87 

101 

76 

87 

102 

20 

65!     75 

87 

70 

81 
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91 
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81 

93 
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82 

94 
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40 
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76 

87 
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80 

91 
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83 

94 

109 

84 

96 
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85 
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DISK  OF  MERCURY,  1888. 


FOE  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


1 

6 

11 

16 

81 


26 
31 
F6b.  6 
10 
15 

80 

85 

liar.     1 

6 

11 

16 
81 
86 
31 
Apr.     5 

10 
15 
80 
85 
30 

Hay  5 
10 
15 
80 
85 

30 

June    4 

9 

14 

19 

84 
89 

34 


0.965 
0.981 
0.998 
0.998 
0.997 

0.964 
0.958 
0.888 
0.756 
0.568 

0.331 
0.188 
0.018 
0.084 
0.110 

0.884 
0.333 
0.489 
0.511 
0.582 

0.648 
0.718 
0.777 
0.844 
0.913 

0.978 
1.000 
0.978 
0.884 
0.765 

0.648 
0.589 
0.486 
0.331 
0.841 

0.160 
0.079 
0.086 


e 


81.7 

15.9 

10.8 

5.8 

6.6 

14.5 
85.4 
40.8 
59.8 

88.8 

ioa7 
i3a8 

164.5 
168.3 
141.8 

183.5 

109.6 

98.1 

88.8 
80.5 

72.8 
65.0 
56.4 
46.5 
34.4 

19.3 
1.4 
19.4 
39.8 
58.0 

73.5 

86.7 

98.5 

109.7 

181.8 

133.6 
147.3 
161.6 


174.7 
166.1 
151.8 
113.9 
33.5 

3.8 
351.9 
344.7 
339.3 
334.9 

330.4 
328.9 
295.8 
187.7 
167.4 

161.6 
158.4 
156.0 
154.8 
152.5 

151.3 
150.5 
150.3 
150.6 
151.8 

154.5 
175.6 
339.1 
344.8 
349.1 

354.0 

35&5 

8.6 

6.4 

10.1 

14.3 
81.8 
3a5 


Date. 


85.3 
24.9 
85.6 
87.6 
31.1 

36.6 
44.7 
65.3 
65.8 
6a8 

53.3 

84.1 

3.8 

4.7 

17.9 

88.3 
38.6 
33.5 
33.0 
32.5 

38.7 
33.9 
36.5 
41.0 
47.7 

66.4 
64.6 
67.9 
64.0 
55.8 

47.5 
40.9 
35.6 
31.0 
85.9 

80.1 

11.5 

4.1 


July     4 

9 

14 

19 

84 

89 
Aug.     3 

13 
18 

83 

88 
Sept.    8 

7 
18 

17 

88 

87 

Oct.      8 

7 

18 
17 
88 
87 
Nor.     1 

6 
11 
16 
81 
86 

Deo.     1 

6 

11 

16 

81 

26 
31 


0.026 
0.009 
0.041 
0.119 
0.838 

0.398 
0.571 
0.758 
0.891 
0.975 

0.998 
0.968 
0.968 
0.930 
0.895 

0.887 
0.815 
0.765 
0.706 
0.630 

0.530 
0.397 
0.831 
0.065 
0.008 

0.186 
0.360 
0.579 
0.736 
0.838 

0.902 
0.941 
0.968 
0.964 
0.994 

0.998 
0.998 


161.6 
168.9 
156.5 
139.6 
181.6 

108.5 
81.9 
59.7 
3a5 

ia8 

6.8 
18.7 
88.4 
30.7 
37.8 

44.4 

51.0 
57.9 
65.6 
74.9 

86.5 
101.9 
188.6 
150.4 
174.7 

13a5 

106.3 

80.9 

61.8 

47.6 

36.5 
8&1 
80.8 
14.6 
9.0 

4.9 
5.7 


$ 


36.5 
106.O 
156.0 
169.6 
176.4 

182.1 
187.9 
194.6 
808.6 
815.3 

879.4 

3.1 

15.4 

80.4 

88.9 

84.3 

85.0 
85.3 
85.0 
84.7 

84.3 
84.4 
85.4 
88.0 
191.8 

806.3 
806.9 
806.1 
804.3 
801.6 

i9ao 

193.4 
187.6 
179.4 
165.8 

183.6 

4L8 


4.1 
1.6 
6.8 

lao 

38.1 

46.8 
00.3 
6a7 
67.9 
69.9 

49.4 
40.7 
34.5 
30.6 
88.3 

87.4 
87.5 

8a8 

31.2 
34.9 

38.4 
40.2 
87.0 
13.4 
0.5 

87.4 
56.5 
60.6 
68.1 
48.3 

36.1 
30.0 
86.8 
8S.1 
84.5 

86.0 
86.7 


NOTATION. 

kf  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  dbk.  eon- 
eidered  aa  the  auperficies  of  a  circle. 

if    the  angle  between  the  sun  and  earth,  aa  seen  from  the  planet. 

9f   the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portkNi,  malna 
with  the  meridian. 


Lf  the  brilliancy  of  the  disk.  The  unit  of  L  is  the  amount  of  light  reoeired  by  an  ^e  fttNn 
a  cuxular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  ndhia  of  one 
second  of  arc,  situated  at  distance  unity  from  the  sun,  and  lUummated  fay  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 


DISK  OF  VENUS,   1888. 
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FOB  WASHINGTON  MEAN  NOON. 


Dftte. 


Jan. 


1 

6 

11 

16 

21 


26 
81 
Fell.  5 
10 
15 

20 

25 

Mar.     1 

6 

11 

16 
21 
26 
31 
Apr.     5 

10 
15 
20 
25 
30 

May     5 

10 
15 
20 
25 

30 

Jane    4 

9 

14 

19 


29 


0.648 
0.662 
0.681 
0.699 
0.715 

0.732 
0.747 
0.762 
0.777 
0.790 

0.803 
0.816 
0.828 
0.840 
0.851 

0.802 
0.873 
0.883 
0.892 
0.902 

0.911 
0.920 
0.928 
0.936 
0.944 

0.951 
0.958 
0.964 
0.970 
0.975 

0.980 
0.984 
0.968 
0.991 
0.994 

0.997 
a906 


73.4 
71.1 

68.8 
66.6 
64.5 

62.4 
60.4 
5a4 
66.4 
54.5 

52.6 
50.8 
48.9 
47.1 
45.3 

43.4 
41.6 
39.9 

8ai 

36.3 

34.5 
32.7 
30.9 
29.1 
27.3 

25.5 
23.7 
2L8 
20.0 
18.1 

1&2 
14.3 
12.4 
10.5 

ao 

6.6 
4.6 


e 

L 

196h 

110.5 

194.0 

105.1 

191.7 

100.1 

189.3 

95.6 

186.7 

91.4 

163.9 

87.6 

181.1 

84.0 

178.3 

80.6 

175.5 

77.5 

172.7 

74.7 

169.9 

72.1 

167.3 

69.7 

164.8 

67.4 

162.6 

65.3 

160.5 

63.4 

15a7 

61.7 

157.1 

60.1 

155.8 

58.6 

154.7 

57.3 

153.9 

56.1 

153.3 

54.9 

153.0 

53.9 

153.0 

52.9 

153.2 

52.0 

163.7 

51.2 

154.5 

50.5 

156.6 

49.9 

157.1 

49.4 

158.8 

48.9 

160.8 

48.5 

16:12 

48.1 

165.9 

47.8 

168.9 

47.5 

172.5 

47.3 

176.7 

47.1 

182.0 

47.0 

18a5 

46.9 

Date. 


Jnly     4 

9 

14 

19 

24 

29 
Aug.     3 

13 

18 

23 
28 

Sept.    2 

7 

12 

17 

22 

27 

Oot.      2 

7 

12 
17 
22 
27 
Not.     1 

6 
11 
16 
21 
26 

Deo.     1 

6 

11 

16 

21 

26 
81 


0.999 
1.000 
1.000 
0.999 
0.998 

0.996 
0.994 
0.991 
0.987 
0.983 

0.979 
0.974 
0.968 
0.962 
0.956 

0.949 
0.942 
0.934 
0.926 
0.918 

0.910 
0.901 
0.891 
0.882 
0.871 

0.861 
0.850 
0.839 
0.827 
0.815 

0.802 
0.789 
0.776 
0.762 
0.747 

0.732 
0.716 


2^7 
0.8 
1.5 
3.4 
5.3 

7.3 

9.3 

11.2 

13.1 

15.0 

16.9 

ia8 

20.7 
22.5 
24.8 

26.2 

2ao 

29.8 
31.6 
33.3 

35.1 
36.8 
38.6 
40.4 
42.1 

43.9 
45.6 
47.4 
49.2 
51.0 

62.8 
54.6 
56.5 
58.4 
60.4 

62.3 
64.3 


200.4 
239.2 
321.9 
346.7 
366.3 

2.0 

6.0 

9.3 

11.8 

14.0 

15.9 
17.3 

ia4 

19.2 
19.8 

20.1 
20.1 
19.9 
19.3 

ia5 

17.4 

lai 

14.5 
12.7 
10.6 

a3 
ao 
a6 

1.0 
35a4 

355.8 
353.3 
851.0 
84a7 
846.6 

844.7 
842.9 


46.9 
47.0 
47.0 
47.1 
47.2 

47.4 
47.6 
47.9 
4a2 
4a5 

• 

4a9 

49.3 
49.8 
50.3 
50.9 

51.6 
52.3 
53.1 
53.9 

54.8 

55.9 
67.0 
5a2 
59.5 
60.9 

62.4 
64.1 
65.9 
67.9 
70.0 

72.3 
74.7 
77.4 
80.3 
8a5 

87.0 
90.7 
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SATELLITES  AND  DISK  OF  MARS,  1888. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  IN  MARCH  AND  APRIL,  1888, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

The  circle  represents  the  disk  of  the  plauet  arid  i^  on  the  same  scale  as  the  orbits.  The 
mean  motions  of  the  satellites  are  not  yet  (August,  1884)  sufficiently  well  determined  to  enable 
the  times  of  gi-eatost  elongation  to  Im^  very  accurately  predicted. 

WASHllVGTON  MEAN  TIMES  OF  GREATEST  ELONGATION. 


PHOBOS. 


March 


April 


d 
20 
21 
22 
2:i 
24 

25 
26 
27 

28 
30 

31 
I 
2 
3 
4 


h 
0.0  E. 

2.7  W. 

5.5  E. 
8.3  W. 

11.1  E. 

13.9  W. 
16.7  E. 
19.4  W. 

22.2  E. 
LOW. 

3.8  E. 

6.6  W. 
9.3  E. 

12.1  W. 
14.9  E. 


April 


d 
5 
6 
7 
9 
10 

11 
12 
13 
14 
15 

16 
18 
19 
20 
21 


h 

17.7  W. 

20.5  E. 

23.2  W. 

2.0  E. 

4.8  W. 

7.6  E. 

10.4  W. 

13.1  E. 

15.9  W. 

18.7  E. 

21.5  W. 

0.2  E. 

3.0  W. 

5.8  E. 

8.6  W. 

April 


May 


d 
22 
23 
24 
25 
26 

28 

29 

30 

1 

2 


3 
4 
5 
6 

8 


h 

11.4  E. 

14.1  W. 
16.9  E. 
19.7  W. 

22.5  E. 

1.3  W. 
4.1  E. 
6.8  W. 
9.6  E. 

12.4  W. 

15.2  E. 
18.0  W. 
20.7  E. 

23.5  W. 
2.3  E. 


DBXHOS. 


March 


April 


d 
17 
19 
21 
22 
24 

26 

28 

30 

1 

3 

5 

7 

8 

10 

12 


h 

6.9  W. 

4.3  E. 

1.7  W. 
23.1  E. 
20.5  W. 

17.9  E. 

15.3  W. 
12.7  E. 
10.1  W. 

7.5  E. 

4.9  W. 

2.3  E. 
23.7  W. 
21.1  E. 

18.4  W. 


April 


d 
14 
16 
18 
20 
22 


h 
15.8  £. 
13.2  W. 
10.6  E. 

8.0  W. 

5.4  £. 


May 


24  2.8  W. 

26  0.2  E. 

27  21.6  W. 
29  19.0  E.  , 

1  16.4  W. 


5 
7 
9 
11 


13.8  E. 
11.2  W. 

8.6  E. 

6.0  W. 

3.4  E. 


Dat<;. 


Position  Angle. 


March 
April 
April 
May 


d 
20 

3 
22 

6 


h 

0.0 
12.1 
11.4 
23.5 


126.4 
305.6 
123.7 
302.5 


Distance. 

19.0 
20.7 
21.1 
20.1 


For  Pholios  every  seventh  eastern  and  western  elongntiou  is  given,  and  for  TXeimos  every  third; 
the  intermediate  ones  may  he  foiuid  with  siifficieut  accuracy  by  adding  the  periodic  time  of  each 
satellite. 

Periodic  time  of  PhoboH,  0^  7"'  39"'  18'.J)37.     Periodic  time  of  Deimos,  V  6'»  l?"  54'.377. 


APPARENT  DISK  OF  MARS. 

May  30, 

June  29, 

Julv  29, 

August  28, 

The  numbers  in  tliis  table  are  tlie  versed  sines  of  the  illuminated  disk,  the  apparent  diameter 
of  the  planet  being  taken  as  unity. 


Januan* 

31, 

0.911 

March 

1, 

0.945 

March 

31, 

0.994 

April 

30, 

0.981 

0.919 

September  28, 

0.880 

0.878 

OctolMjr      28, 

0.897 

0.864 

November  26, 

0.916 

0.8f» 

December  26, 

0.935 

JUPITER^S  SATELLITES,   1888. 
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APPARENT  OBBIT8  OF  THE  SATELLITES  OF  JUPITER  IN  1888, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(Hie  vertical  scale  is  two  and  one-half  times  the  horixontal  one.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  confipi rations  do  not  sufiice  for  that  purpose:  reference  to  the  above  diagrnm 
enables  one  to  identify  the  inner  und  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  two  and  one-half  times  in  the  vertical  direction  to 
correspond  to  the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  45G— 479,  is  tlie  page  of 
diagrams  of  configurations,  for  the  same  montli.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Ju[>iter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  sevenil  satellites  on  the  some  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  «t  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  lefl  hand  side  of  the  dot,  according  ns  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  tlie  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  {mge.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  beuig  concealed  in  occulta tion  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  plnnet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structedy  the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


L 
IL 

m. 

IV. 


I  18  28  35.945  =  1.76986048 

3  13  17  53.735  =  3.55409416 

7  3  59  35.854  =  7.16638720 

16  18  5  6.928  =  16.75355241 
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WASHINQTON  MEAN  TIMES  OF  SUPEBIOB  GEOCENTRIC  CONJUKCTIOK. 

SATELLITE    I. 

h    m 

h    m 

h    m 

k    m     i 

Jan.       1 

3  13.3 

Maroh  22 

13  15.7 

June     11 

21  26.8 

Sept.       1 

6  39.5 

2 

21  43.2 

24 

7  43.0 

13 

15  53.1 

3 

1  a7 

4 

16  13.0 

26 

2  10.3 

15 

10  19.4 

4 

19  37.9 

6 

10  42.7 

27 

20  37.4 

17 

4  45.7 

6 

14    7.2 

8 

5  12.4 

29 

15    4.6 

18 

23  12.1 

8 

8  36.5 

9 

23  42.1 

31 

9  31.7 

20 

17  3a6 

10 

3    5.8 

11 

18  11.8 

April      2 

3  58.7 

22 

12    5.1 

11 

21  35.2 

13 

12  41.3 

3 

22  25.5 

24 

6  31.7 

13 

16    4.6 

15 

7  10.9 

6 

16  52.5 

96 

0  58.3 

16 

10  34.1 

17 

1  40.4 

7 

11  19.2 

87 

19  24.9 

17 

5    3.6   1 

1 

18 

20  10.0 

9 

5  45.9 

29 

13  51.8 

IB 

23  33.2 

20 

14  39.3 

11 

0  12.6 

July       1 

8  1&6 

20 

18    2.9 

22 

9  as 

12 

18  39.2 

3 

2  45.5 

22 

12.%.4 

24 

3  38.2 

14 

13    5.8 

4 

21  12.6 

24 

7    2.0 

25 

22    7.6 

16 

7  32.3 

6 

15  39.5 

26 

1  31.7    i 

27 

16  36.8 

18 

15a7 

8 

10    6.6 

27 

20    1.5 

29 

11    6.0 

19 

20  25.1 

10 

4  33.7 

29 

14  3L3 

31 

5  35.1 

21 

14  51.4 

11 

23    0.9 

OoL        1 

9    IJt 

Feb.        2 

0    4.3 

23 

9  17j7 

13 

17  28.2 

3 

3  3L1 

3 

18  33.3 

25 

3  44.0 

16 

1155.6 

4 

22    0.9 

5 

13    2.4 

26 

22  10.2 

17 

6  23.0 

6 

16  30.8 

7 

7  31.3 

28 

16  36.3 

19 

0  50.5 

8 

11    0.8 

9 

2    0.3 

90 

11    2.5 

20 

19  18.1 

10 

5  30.7 

10 

20  29.1 

May       2 

5  2a6 

22 

13  45.8 

12 

0    0.7 

12 

14  57.9 

3 

23  54.7 

24 

8  13.4 

13 

18  30.6 

14 

9  26.6 

6 

18  20.8 

26 

2  41.2 

15 

13    0.7 

16 

3  55.3 

7 

12  46.8 

27 

21    9.1 

17 

7  30.7 

17 

22  23.9 

9 

7  12.7 

29 

15  37.0 

19 

2    0.9 

19 

16  52.5 

11 

1  38.7 

31 

10    4.9 

20 

20  31.0 

21 

11  21.0 

12 

20    4.6 

Aug.      2 

4  33.0 

22 

15    1.2 

23 

5  49.5 

14 

14  30.5 

3 

23    1.1 

24 

9  3L3 

25 

0  17.8 

16 

8  56.4 

6 

17  29.3 

26 

4    L5 

26 

18  46.1 

18 

3  22.3 

7 

11  57,6 

27 

22  31.7 

28 

13  14.3 

19 

21  48.3 

9 

6  25.8 

29 

17    2.0 

Maioh    1 

7  42.6 

21 

16  14.3 

11 

0  54.2 

31 

11  32.2 

3 

2  10.7 

23 

10  40.2 

12 

19  22.7 

KoT.       2 

6    2.4 

4 

20  38.8 

25 

5    6.2 

14 

13  51.3 

4 

0  32.7 

6 

15    6.8 

26 

23  32.2 

16 

8  19.9 

5 

19    3.1 

8 

9  34.8 

28 

17  58.1 

18 

2  48.5 

7 

13  33.4 

10 

4    2.6 

30 

12  24.0 

19 

21  ir.2 

9 

8    3.7 

11 

22  30.4 

Jane       1 

6  50.0 

21 

15  46.0 

11 

2  34.0 

13 

16  58.0 

3 

1  16.0 

23 

10  14.9 

12 

21    4.4 

15 

11  25.8 

4 

19  42.2 

25 

4  43.8 

14 

15  34.8 

17 

5  53.3 

6 

14    8.3 

26 

23  12.7 

16 

10    5.1 

19 

0  20.8 

8 

8  34.5                   28 

17  41.5 

20 

18  4a3 

10 

3    0.7                   30 

12  10.5 
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WASHINGTON  MEAN  TIMES  OF  SUPEBIOB  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II 

• 

h    m 

h    m 

h    m 

h    m 

J«n.        8 

0  42.7 

March  2A 

18  34.5 

June 

13 

8  5a7 

Sept. 

3 

1  41.0 

5 

14    4.6 

27 

7  46.9 

16 

22    8.1 

6 

15    1.5 

9 

3  26.2 

30 

20  5a9 

20 

11  17.1 

10 

4  23.5 

12 

16  47.6 

April 

3 

10  10.3 

24 

0  27.5 

13 

17  44.8 

16 

6    8.7 

6 

23  21.3 

27 

13  37.5 

17 

7    7.4 

19 

19  29.4 

10 

12  31.7 

July 

1 

2  48.9 

20 

20  29.4 

23 

8  49.9 

14 

1  41.8 

4 

15  59.9 

24 

9  52.7 

26 

22    9.9 

17 

14  51.2 

8 

5  12.4 

27 

23  15.4 

30 

11  29.7 

21 

4    0.5 

11 

18  24.4 

Oct. 

1 

12  39.2 

FeV.        3 

0  49.0 

24 

17    9.1 

15 

7  38.0 

5 

2    2.4 

6 

14    8.0 

28 

6  17.8 

18 

20  51.2 

8 

15  26.8 

10 

3  26.6 

May 

1 

19  25.7 

23 

10    6.0 

12 

4  50.5 

13 

16  44.8 

5 

'  8  33.8 

25 

23  20.3 

15 

18  15.3 

17 

6    2.6 

8 

21  41.2 

29 

12  36.4 

19 

7  39.4 

20 

19  20.0 

12 

10  49.1 

Aug. 

2 

1  51.9 

22 

21    4.4 

24 

8  36.9 

15 

23  56.3 

5 

15    9.1 

96 

10  28.8 

27 

21  53.3 

19 

13    4.0 

9 

4  25.8 

29 

23  54.1 

Mwroh    2 

11    9.3 

23 

2  11.1 

12 

17  44.1 

Nov. 

2 

13  18.7 

6 

0  24.8 

26 

15  18.9 

16 

7    1.8 

6 

2  44.2 

9 

13  39.7 

30 

4  26.1 

19 

20  21.2 

9 

16    9.1 

13 

2  54.1 

June 

2 

17  34.2 

23 

9  39.9 

13 

5  34.5 

16 

16    8.1 

6 

6  41.6 

26 

23    0.2 

16 

18  59.5 

20 

5  21.5 

9 

19  50.5 

30 

12  19.8 

20 

8  25.0 

fi 

lATELL 

ITE 

III 

. 

h    m 

h    m 

h    m 

h    m 

J«n.        5 

15  24.6 

March  31 

15  25.8 

June 

25 

7  49.2 

Sept. 

19 

6  11.8 

12 

19  42.9 

April 

7 

18  59.2 

July 

2 

11  17.7 

26 

10  27.3 

19 

23  59.1 

14 

22  28.8 

9 

14  50.7 

Oct. 

3 

14  44.9 

27 

4  12.2 

22 

1  54.1 

16 

18  28.3 

« 

10 

19    4.9 

F^b.        3 

8  22.2 

29 

5  16.1 

23 

22  10.2 

17 

23  27.4 

10 

12  29.3 

May 

6 

8  35.3 

31 

1  56.0 

25 

3  51.5 

17 

16  33.0 

13 

11  52.5 

Ang. 

7 

5  46.4 

Nor. 

1 

8  17.4 

24 

20  33.0 

20 

15    9.2 

14 

9  40.9 

8 

12  44.1 

Mwoh     3 

0  28.6 

27 

18  25.9 

21 

13  39.5 

15 

17  11.6 

10 

4  19.9 

June 

3 

21  44.1 

28 

17  42.4 

22 

21  39.8 

17 

8    &3 

11 

1    3.3 

Sept. 

4 

2148.8 

24 

11  4a2 

18 

4  24.9 

12 

169.0 

& 

lATBLL 

ITB 

IV 

• 

h    m 

h    m 

h    m 

1i    n 

Jul      10 

13  30.2 

April 

3 

7  23.2 

June 

25 

8  43.3 

Sept 

16 

23  11.1 

27 

8  59.6 

^ 

19 

22  44.1 

Jnly 

12 

0  14.7 

Oct. 

3 

18  45.2 

Fell.      13 

3  51.3 

May 

6 

13  22.6 

28 

16  40.4 

20 

14  47.2 

29 

2156.3 

w 

23 

3  38.5 

Aug. 

14 

10    1.9 

Not. 

6 

11  10.2 

Mmnh  17 

15  ai 

Jime 

8 

17  57.1 

31 

4  14.2 

23 

7  47.4 
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WASHINGTON  MEAN  TIME. 

JANUARY. 

d      h    m     • 

d      fa    m     a 

d      h    in     A 

I 

1      1  18  43.1 

I. 

Ec. 

DJ8. 

10    22    3 

I.    Tr. 

Eg. 

31    11  55 

I.    Sh. 

Eg.    ; 

4  20 

I. 

Oc. 

Re. 

23  21 

II.    Tr. 

Eg. 
Dis. 

12  59 

I.    Tr. 

Eg. 

20  43 

III. 

8h. 

III. 

11    16    9  18.4 

I.  •  Ec. 

12  59 

,     II.    Tr. 

In. 

21  49  25.4 

II. 

Ec. 

Dis. 

19  18 

I.    Oc. 

Re. 

13  21 

II.    6h. 

Eg. 

22  29 

III. 

Sli. 

Eg. 

la    13  21 

I.    Sh. 

In. 

15  28 

II.    Tr. 

Eg. 

22  31 

I. 

Sh. 

111. 

13  38  58.5 

II.    Ec. 

Dis. 

die     6  59  43.4 

I.    Ec. 

Dis. 

23  23 

I. 

Tr. 

In. 

14  20 

I.    Tr. 

In. 

10  15 

I.    Oc. 

Re. 

9     0    9 

III. 

Tr. 

111. 

14  57  46.8 

III.    Ec. 

Dis. 

33     4  10 

I.    8b. 

Id. 

0  44 

I. 

Sh. 

Eg. 

15  33 

I.    Sh. 

Eg. 

5  16 

I.    Tr. 

Id. 

1  »> 

I. 

Tr. 

Eg. 

16  28    0.2 

lU.  •  Ec. 

Re. 

5  28  23.4 

II.    Ec. 

Dis. 

1  58 

U. 

Oc. 

Re. 

16  32 

I.  •  Tr. 

Eg. 

6  23 

I.    Sb. 

Eg. 

1  59 

III. 

Tr. 

Eg. 
Die. 

18    2 

II.  •  Oc. 

R?. 

7  28 

I.    Tr. 

Eg- 

19  47    7.2 

I. 

Ec. 

18  50 

III.    Oc. 

Dis. 

8  35 

III.    Sh. 

In. 

22  49 

I. 

Oc. 

Re. 

20  36 

III.    Oo. 

Re. 

10    4 

II.    Oc. 

Re. 

3    16  21 

II. 

Sli. 

lu. 

13    10  37  38.5 

I.    Ec. 

Dis. 

10  21 

III.    Sh. 

Eg. 

16  59 

1.^ 

•Sh. 

In. 

13  47 

I.    Oo. 

Re. 

13    3 

III.    Tr. 

In. 

17  53 

I.^ 

'  Tr. 

In. 

14     7  49 

I.    Sh. 

In. 

14  46 

III.    Tr. 

Eg. 

18    5 

11.^ 

"  Tr. 

III. 

8  15 

II.    Sh. 

In. 

34      1  28    4.4 

I.    Ec. 

Dis. 

18  51 

II. 

Sh. 

Eg. 

8  49 

I.    Tr. 

In. 

4  44 

I.    Oc. 

Re. 

19  12 

I. 

Sh. 

Eg. 

10    1 

I.    Sh. 

Eg. 

*22  38 

I.    Sh. 

In. 

20    5 

I. 

Tr. 

Eg. 

10  14 

II.    Tr. 

In. 

23  45 

I.    Tr. 

In. 

20  35 

II. 

Tr. 

Eg. 

Dl8. 

10  45 

II.    Sh. 

Eg. 

35     0    9 

II.    Sh. 

In. 

4    14  15  36  4 

I. 

Ec. 

11    1 

I.    Tr. 

Eg. 

0  51 

I.    Sh. 

Eg. 

17  19 

I.^ 

•Oc. 

Re. 

12  43 

II.    Tr. 

Eg. 
Du. 

1  58 

I.    Tr. 

Eg. 

«    10  59  59.2 

III. 

Ec. 

Dig. 

19     5    6    6.5 

'  I.    Ec. 

2  21 

II.    Tr. 

In. 

11    5  58.4 

II. 

Ec. 

Die. 

8  17 

I.    Oc. 

Re. 

2  39 

II.    Sh. 

Eg. 

11  27 

I. 

Sh. 

In. 

16     2  17 

I.    Sh. 

In. 

4  50 

II.    Tr. 

Eg. 
Dis. 

12  22 

I. 

Tr. 

In. 

2  55  27.7 

II.    Ec. 

Dis. 

19  56  31.9 

I.    Ec. 

12  30    0.8 

III. 

Ec. 

Re. 

3  19 

I.    Tr. 

In. 

23  14 

I.    Oc. 

Re. 

13  40 

I. 

Sh. 

Eg. 

4  29 

I.    Sh. 

Eg. 

36    17    6 

1.  •  Sh. 

In. 

14  30 

III. 

Oc. 

Die. 

4  38 

III.    Sh. 

In. 

18  14 

I.  *  Tr. 

In. 

14  34 

I. 

Tr. 

Eg. 

5  31 

I.    Tr. 

Eg. 

18  44  49.9 

n.    Ec. 

Dis 

15  20 

II. 

Oc. 

Dis. 

6  23 

III.    Sh. 

Eg. 

19  19 

I.    Sh. 

Eg. 

16  19 

III. 

Oc. 

Re. 

7  23 

II.    Oc. 

Re. 

20  27 

I.    Tr. 

Eg. 

6     8  43  57.6 

I. 

Ec. 

Dis. 

8  47 

III.    Tr. 

In. 

22  52  50.4 

III.    Ec. 

Dis. 

11  49 

I. 

Oc. 

Re. 

10  32 

III.    Tr. 

Eg. 
Dis. 

23  24 

II.    Oc. 

Re. 

r     5  39 

II. 

Sh. 

In. 

23  34  28.6 

I.    Ec. 

37     0  23  36.6 

m.    Ec. 

Re. 

5  56 

I. 

Sh. 

In. 

17     2  46 

I.    Oc. 

Re. 

3  21 

III.    Oc. 

Dis. 

6  52 

I. 

Tr. 

In. 

20  45 

I.    Sh. 

In. 

5    3 

III.    Oc. 

Re. 

7  28 

n. 

Tr. 

In. 

21  33 

II.    Sh. 

In. 

14  24  50.9 

I.    Ec. 

Dis. 

8    9 

II. 

Sh. 

Eg. 

21  48 

I.    Tr. 

In. 

17  43 

I.  •  Oc. 

Re. 

8    9 

I.- 

Sh. 

Eg. 

22  58 

I.    Sh. 

Eg. 

38    11  35 

I.    Sb. 

In. 

9    4 

I. 

Tr. 

Eg. 

23  37 

II.    Tr. 

In. 

12  43 

I.    Tr. 

In. 

9  58 

II. 

Tr. 

e|. 

Dis. 

18     0    0 

I.    Tr. 

Eg. 

13  27 

II.    Sh. 

In. 

8     3  12  26.6 

I. 

Ec. 

0    3 

II.    Sh. 

Eg. 

13  47 

I.    Sh. 

Eg. 

6  19 

I. 

Oc. 

Re. 

2    6 

II.    Tr. 

Eg. 

14  56 

I.    Tr. 

Eg. 

9     0  22  29.0 

II. 

Ec. 

Dis. 

18    2  56.4 

I.»Ec. 

Dis. 

15  43 

11.  •Tr. 

In. 

024 

I. 

Sli. 

In. 

21  16 

I.    Oc. 

Re. 

15  57 

II.  •  Sli. 

Eg. 

0  40 

III. 

Sh. 

In. 

19    15  13 

I.    Sh. 

lu. 

18  11 

II.  -  Tr. 

Eg. 
Dis. 

121 

I. 

Tr. 

In. 

16  11  55.4 

II.  •  Ec. 

Dis. 

39     8  53  17.1 

I.    Ec. 

2  26 

III. 

Sh. 

Eg. 

16  17 

I.*Tr. 

In. 

12  12 

I.    Oc. 

Re. 

2  37 

I. 

Sh. 

E^'. 

17  26 

I.  •  Rh. 

Eg. 

30      6    3 

I.    Sh. 

lu. 

3  3S 

I. 

Tr. 

Eg. 

18  29 

I.    Tr. 

Eg. 

Dl8. 

7  12 

I.    Tr. 

In. 

4  29 

III. 

Tr. 

In. 

18  55  32.6 

III.    Ec. 

8    1  17.6 

II.    Ec. 

Dis. 

4  41 

II. 

Oc. 

Re. 

20  26    1.2 

III.    Ec. 

Re. 

8  15 

I.    Sh. 

Eg. 

6  16 

III. 

Tr. 

Eg. 

Dl8. 

20  44 

11.    Oc. 

Re. 

9  25 

I.    Tr. 

Eg. 

21  40  49.6 

1    I- 

Ec. 

23    7 

III.    Oc. 

Dis. 

12  33 

III.    8h. 

In. 

10     0  48 

I. 

Oc. 

Re. 

«0     0  51 

III.    Oc. 

Re. 

12  44 

U.    Oc. 

Re. 

18  52 

I. 

Sli. 

In. 

12  31  16.1 

I.    Ec. 

Dis. 

14  19 

III.    Sh. 

Eg. 

18  57 

II. 

Sh. 

In. 

15  45 

I.  *  Oc. 

Re. 

17  10 

:  IlI.*Tr. 

1 

In. 

19  51 

I. 

Tr. 

In. 

ai      9  41                 I.    Sh. 

In. 

18  57 

i  III.    Tr. 

Eg. 

20  51 

II. 

Tr. 

In. 

10  47 

I.    Tr. 

In. 

31      3  21  37.9 

I.    Eo. 

Dis. 

21     5 

I. 

Sh. 

Eg. 

10  51 

II.    Sh. 

In. 

6  41 

1.    Oc. 

Be. 

21  27 
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17  43  S6.8 

II.    Ec. 

Dis. 

5    6 

III.    Oc. 

Re. 

18    2 

III.    Sh. 

Eg. 

22  12 

n.    Oc. 

Re. 

5    9 

I.    Oc. 

Re. 

19  54 

I.    Oc. 

Re. 

31      7  26    0.2 

I.    Ec. 

Dis. 

22  52 

I.    Sh. 

In. 

20  59 

III.    Tr. 

In. 

10  29  45.9 

III.    Ec. 

Dis. 

11      0    5 

I.    Tr. 

In. 

22  29 

III.    Tr. 

Eg. 

10  37 

I.    Oc. 

Re. 

1    5 

I.    Sh. 

Eg. 

ai    13  42          1      1.  •  Sh. 

In. 

12    4  51.9 

III.  •  Ec. 

Re. 

2  17 

I.    Tr. 

Eg. 

14  50                I.  •  Tr. 

In. 

14  42 

III.  *  Oc. 

Dis. 

5    1 

11.    Sh. 

In. 

15  54                 I.*Sh. 

Eg. 

16  10 

III.  •  Oc. 

Re. 

7  26 

II.    Tr. 

In. 

1 

— 

« 

NOTB.— In.  denotes  ingress ;  Eg.,  egress;  Dis.,  disappeAninoe ;  Se.,  reappearance;  Ec,  ecUpse. 

Oo.,  denoteA  oocnltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Waahlngtoft. 
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MARCH. 


Phases  of  ihe  Edipats  of  the  SateUiUs  for  an  Inverting  Telescope. 


d 


d 


II. 


d     r 


III. 


Configurations  ai  15»>  0™  for  an  hweriing  Telescope, 


Day. 


1 


2 


West. 


E*8t. 


b  -2 


1  -4 


3 

O        1-    I 

•4 

4 

2-   -1 

o 

•3 

'4 

5 

•2 

O  1- 

3' 

4- 

6 

03- 

O              "^i 

4- 

1  • 

7 

3- 

1- 

O   2- 

4- 

8 

• 

•3 

2- 

o     %. 

• 

9 

4- 

0*2 

10 

4- 

o        -    ,. 

11 

4- 

.1 

o 

•3 

12 

4- 

•2 

O     I- 

3- 

13 


M  I  O  I- 


15 


16 


03- 


•2 


•4       -3 


•s 


O    -1 

o 


17  i 

o 

■3  -1     2- 

18 

•1   2- 

o 

•4 

•3 

19 

•2 

o 

1- 

3- 

•4 

20 


21  IQl* 
22 


23 


24 


25 


26 


•I     O      3       '2 


O  -I 


1-  -2  O 


O    3        1        -2    4' 


r       20    4- 


•2  4- 


27 


28 


29 


I        O 


3 


3- 


Ol 


2' 


o 


30 


•2  1-   O 


31 


•2 
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APRIL. 

m     • 

b    m     8 

h    m     s 

1     4  32 

I.    8b. 

In. 

XI      4    5 

III.    Sh. 

In. 

91      1  25  49.6 

n.    Ec. 

Die. 

5  33 

I.    Tp. 

In. 

556 

m.    Sh. 

Eg. 

5  13 

U.    Oc. 

Be. 

6  44 

I.    Sh. 

Eg. 

7  47 

lU.    Tp. 

In: 

13    6  43.6 

I.  ♦  Ec. 

Dis. 

7  45 

I.    Tr. 

Eg. 

9  14 

III.    Tr. 

Eg. 

15  57 

I.  •  Oc. 

Be. 

12  46 

n.  •  8h. 

In. 

19  22 

I.    Sh. 

In. 

22  23    7.8 

in.  Eo. 

Dis. 

14  48 

n.  •  Tr. 

In. 

20  14 

I.    Tp. 

In. 

»      0    0  17.4 

III.    Ec. 

B«. 

15  16 

n.  ♦  8h. 

Eg. 

21  34 

I.    Sh. 

Eg. 

1  11 

III.    Oc. 

Dis. 

17  14 

U.    Tp. 

Eff. 

DlB. 

22  25 

I.    Tp. 

Eg. 

237 

in.  Oc. 

Be. 

9     1  54  24.6 

I.    Eo. 

19     4  38 

II.    Sh. 

In. 

10  12 

L»Sb. 

In. 

5    4 

I.    Oo. 

Be. 

622 

II.    Tp. 

In. 

10  63 

I.»Tr. 

Iii. 

23    0 

I.    Sh. 

In. 

7    8 

II.    Sb. 

Eg. 

12  25 

I.  ♦  Sb. 

Eg. 

3     0    0 

I.    Tr. 

In. 

8  47 

II.    Tp. 

Eff. 

13    4 

I.»Tp. 

Eg. 

1  12 

I.    Sh. 

Eg. 

16  44  44.7 

I.  •  Ec. 

D^ 

20  31 

n.    Sh. 

In. 

2  12 

I.    Tr. 

e|. 

Dl8. 

19  45 

I.    Oo. 

Be. 

21  51 

n.  IV. 

In. 

7    0  16.6 

11.    Ec. 

IS    13  50 

I.  •  Sh. 

In. 

23    1 

n.  Sb. 

Eg. 

11  23 

U.»Oo. 

Re. 

14  41 

I.  ♦  Tp. 

In. 

9S      0  16 

n.    Tp. 

E9. 

20  22  45.1 

I.    Eo. 

Dis. 

16    3 

I.  •  Sh. 

Eg. 

7  36  10.2 

I.    Ec. 

Die. 

23  31 

I.    Oc. 

Be. 

16  52 

I.    Tr. 

Eff. 

10  23 

I.»Oc. 

Be. 

4     0    8 

m.  Sh. 

In. 

22  51  27.6 

II.    Ec. 

Dui. 

94     4  40 

I.    Sh. 

In. 

1  68 

III.    Sh. 

Eg. 

14     2  54 

II.    Oc. 

Be. 

5  19 

I.    Tr. 

In. 

4  15 

III.    Tr. 

In. 

11  13    5.5 

I.  •  Ec. 

Die. 

653 

I.    Sb. 

Eg. 

5  43 

III.    Tp. 

Eg. 

14  12 

I.»Oc. 

Be. 

7  30 

I.    Tr. 

E9. 

17  26 

I.    8b. 

In. 

18  25  29.0 

III.    Ec. 

Die. 

14  42  554 

II.  ♦  Ec. 

Dis. 

18  27 

I.    Tr. 

In. 

20    1  55.4 

III.    Ec. 

Be. 

18  22 

n.    Oc. 

Be. 

19  40 

I.    Sh. 

Eg. 

21  46 

III.    Oc. 

£Hb. 

95      2    3  33.8 

I.    Ec. 

Dis. 

20  39 

I.    Tp, 

Eg- 

23  12 

UI.    Oc. 

Be. 

4  50 

I.    Oc. 

Be. 

5     2    3 

TI.    Sh. 

In. 

15     8  18 

I.    Sh. 

In. 

12    0 

llI.*Sh. 

In. 

4    0 

II.    Tr. 

In. 

9    8 

I.    Tr. 

In. 

13  52 

m.'Sb. 

Eg. 

4  33 

II.    Sh. 

Eg. 

10  31 

I.    Sh. 

Eg. 

14  38 

IlI.^Tr. 

In. 

626 

II.    Tp. 

Eg. 

11  19 

L^Tr. 

Eg. 

16    3 

in.  •  Tr. 

Eg. 

11  51  11.5 

I.^Eo. 

DU. 

17  56 

II.    Sb. 

In. 

23    8 

I.    Sh. 

In. 

17  58 

I.    Oo. 

Be. 

19  32 

II.    Tr. 

In. 

23  45 

I.    Tp. 

In. 

•   11  57 

I.  •  Sh. 

In. 

20  26 

U.    Sh. 

Eg. 

96     1  21 

I.    Sh. 

Eg. 

12  54 

I.*Tp. 

In. 

21  57 

11.    Tr. 

Eff. 

1  56 

I.    Tp. 

Eg. 

14    9 

I.  •  8b. 

Eg. 

15     5  41  31.3 

I.    Ec. 

Die. 

9  48 

U.    Sh. 

In. 

15    5 

I.  •  Tr. 

Ejf. 
Die. 

838 

I.    Oc. 

Be. 

11    0 

II.  ♦  Tp. 

In. 

20  17  20.5 

II.    Ec. 

17     2  47 

I.    Sh. 

In. 

12  18 

n.  •  Sh. 

Eg. 

7     0  34 

II.    Oo. 

Re. 

334 

I.    Tr. 

In. 

13  25 

n.  ♦  Tr. 

Eff. 

9  19  31.4 

I.    Eo. 

Die. 

5    0 

1.    Sh. 

Eg. 

20  32    2.8 

I.    Ec. 

Du. 

12  25 

I.*Oc. 

Be. 

5  45 

I.    Tr. 

Eg. 

23  16 

I.    Oc. 

Be. 

14  27  17.8 

III.  ♦  Eo. 

Die. 

12    8  27.9 

U.*Ec. 

Dis. 

9y   17  37 

I.    Sb. 

In. 

16    3    3.0 

m.  •  Ec. 

Be. 

16    4 

II.  •  Oc. 

Be. 

18  11 

I.    Tr. 

In. 

18  15 

III.    Oo. 

Die. 

18     0    9  53.5 

I.    Ec. 

Die. 

19  60 

I.    Sb. 

Eg. 

19  43 

III.    Oc. 

Be. 

3    4 

I.    Oc. 

Be. 

20  22 

I.    Tr. 

gfc 

8     625 

I.    Sb. 

In. 

8    2 

III.    Sh. 

In. 

98     4    0  26.3 

n.    Ec. 

7  21 

I.    Tp. 

In. 

954 

III.    Sb. 

Eg. 

7  30 

n.    Oo. 

Be. 

8  37 

I.    8b. 

Eg. 

11  14 

ni.  ♦  Tr. 

IiT. 

15    0  26.3 

I.»Ec. 

Dh. 

9  32 

I.    Tp. 

Eg. 

12  40 

m.^Tr. 

Eg. 

17  42 

I.    Oo. 

Be. 

15  21 

II.  •  8b. 

l2! 

21  15 

I.    Sh. 

In. 

99     2  20  62.0 

III.    Eo. 

Db. 

17  11 

II.    Tp. 

In. 

22    1 

I.    Tr. 

In. 

3  58  46.6 

III.    Ec. 

Be. 

17  51 

II.    Sh. 

Eg. 

23  28 

I.    Sh. 

Eg. 

433 

UI.    Oc. 

Dis. 

19  37 

II.    Tp. 

Eg. 
Dw. 

19     0  12 

I.    Tr. 

Eg. 

559 

lU.    Oo. 

B«. 

•     3  47  56.2 

I.    Eo. 

7  13 

n.    Sb. 

In. 

12    5 

I.  ♦  Sb. 

In. 

6  52 

I.    Oo. 

Be. 

8  42 

n.    Tp. 

In. 

12  38 

I.  •  Tr. 

In. 

10     0  53 

I.    Sh. 

In. 

9  43 

II.    Sb. 

Eg. 

14  18 

I.^Sh. 

Eg. 

1  48 

I.    Tp. 

In. 

11    7 

II.  •  Tp. 

Eg. 

14  49 

I.  •  Tr. 

Eg. 

3    6 

I.    Sh. 

Eg. 

18  38  21.6 

I.    Eo. 

DlB, 

23    6 

n.    Sh. 

In. 

3  59 

I.    Tp. 

Eg. 
Die. 

21  31 

I.    Oc. 

Be. 

89     0    8 

n.    Tr. 

In. 

9  34  15.3 

II.    Eo. 

9«   15  43 

I.  •  Sb. 

In. 

1  36 

n.    Sh. 

Eg- 

13  44 

II.  •  Oc. 

Be. 

16  27 

I.  •  Tr. 

In. 

233 

n.    Tr. 

Eg. 

22  16  17.7 

I.    Ec. 

Die. 

17  56 

I.    Sh. 

Eg. 

9  28  53.7 

L»Eo. 

Dis. 

11      1  18 

I.    Oc. 

Re. 

18  3d 

L    Tr. 

_Eg._ 

12    8 

I.*Oc. 

Be. 

Van..-IiL  denotes  ingress;  Eg.,  egreMi  Dis.,  dissppesrsaoe;  Re.,  Teappearsaoet  Be,  eellpee. 

Oo.,  denotes  ocooltstion ;  Tr.,  transit  of  the  satellite ;  8h.,  trsnsit  of  the  shsdow  t  *  Visible  at  WsshtngtoeL 
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L 


33  I 


34 


95 


36 


37 


38 


PhoKS  of  Ike  Edipsea  of  the  Satdlites  for  an  Inverting  Telescope. 


II. 


d 


d       r 


III. 


Cof^lgvraHoni 

(d  13b  30°>  for  an  hwerUng  TeUaoope. 

Day. 

West. 

1 

i 

Saat. 

1 

•4 

1-         30*                       '3 

8 

•3     -4            O            -1 

3- 

3 

•1       o  ;*      3- 

4| 

3-         O        !•        2*          4 

M 

3- 

2-        -1   O 

•4 

6  lOl- 

•3 

•3            O 

•4 

7 

•3    O    •!             *3 

4- 

8 

1-        O    2-                '3 

4- 

9 

3-                     O             1 

•3    4- 

10  1 

1-              O                    ^ 

•3« 

11 

3-    ^O          1-       3- 

1S| 

3- 

4-      ,/V     O 

13  1 

• 

4-        -3 

•3              Ol* 

Ml 

4- 

•3        O                •« 

'1  • 

16  1 

4'* 

1-    O        2-       -3 

16 

•4 

-4 

3-                    O          -1 

•3 

17 

1-             O                        3- 

-3« 

18 

•4 

3-0           1*       2- 

19 

3- 

■V  o 

90 

•3 

•2                 O     »•       "4 

31 

•3            O              -2 

•4 

*!• 

33 

1-  O           2-3 

•4 

1-       -2  0 


30 


3" 


I        20 


I-  4" 


•3 


39 


o« 


•3  2- 


O    -I 
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MAY. 

d      h    in     « 

d       h    m     B 

d      h    m     a 

1      634 

I.    Sh. 

In. 

11      0  19  39.4 

I.    Ec. 

Dis. 

»1    15     8 

I.*Oc 

.    Dis. 

7    4 

I.    Tr. 

In. 

2  44 

I.    Oc. 

Re. 

17  20 

I.    Oc, 

Re. 

8  47 

I.    Sh. 

Eg. 

21  25 

I.    Sh. 

In. 

*-8a    12  15 

I.  *  Tr. 

In. 

9  15 

I.    Tr. 

E^. 

Dl8. 

21  40 

I.    Tr. 

In. 

12  16 

I.  •  Sb. 

In. 

17  17  38.2 

II.    Ec. 

23  38 

I.    Sh. 

Eg. 

14  27 

I.^Tr. 

Eg. 

20  38 

II.    Oc. 

Re. 

23  51 

I.    Tr. 

Eg. 

14  29 

I.  •  Sh. 

E^. 
Dis. 

a     3  57  18.3 

I.    Ec. 

Dis. 

1«     9  10  28.4 

II.  •  Ec. 

Dis. 

5*3      0  58 

II.    Oc. 

6  34 

I.    Oc. 

Re. 

12    2 

II.  *  Oc. 

Re. 

3  28    3.1 

II.    Ec. 

.     Re. 

15  58 

III.  *  Sh. 

la. 

18  48    5.6 

I.    Ec. 

Dis. 

9  34 

I.  *  Oc. 

Dig. 

17  50 

III.    Sh. 

Eg. 

21  10 

I.    Oc. 

Re. 

11  46  57.9 

I.*Ec 

.     Re. 

17  58 

III.    Tr. 

In. 

13    10  15  55.6 

III.  •  Ec. 

Dis. 

«4     3  48 

III.    Tr. 

In. 

19  24 

III.    Tr. 

Eg. 

12  37 

III.  *  Oc. 

Re. 

3  54 

Ill,    Sh. 

In. 

3      12 

I.    Sh. 

In. 

15  53 

I.  *  8h. 

In. 

5  21 

III.    Tr. 

Eg. 

1  30 

I.    Tr. 

In. 

16    6 

I.    Tr. 

In. 

5  48 

III.    Sh. 

Eg. 

3  15 

I.    Sh. 

Eg. 

18    6 

I.    Sh. 

Eg. 

6  41 

I.    Tr. 

In 

3  41 

I.    Tr. 

Eg. 

18  17 

I.    Tr. 

Eg. 

6  45 

I.    Sh. 

In. 

12  23 

II.  •  Sh. 

In. 

14     4  15 

II.    Sh. 

In, 

853 

I.  •  Tr. 

Eg. 

13  16 

II. 'Tr. 

In. 

4  38 

II.    Tr. 

In. 

8  57 

I.  •  Sh. 

Eg. 

14  53 

II.  *  Sh. 

Eg. 

6  45 

II.    Sh. 

Eg. 

19  58 

n.    Tr. 

In. 

15  41 

II.  •  Tr. 

Eg. 

7    4 

II.    Tr. 

Eg. 

20    6 

II.    Sh. 

In. 

22  25  48.6 

I.    Ec. 

Dis. 

13  16  35.6 

I.  •  Ec. 

Dis. 

22  25 

n.    Tr. 

Eg. 

4      1    0 

I.    Oc. 

Re. 

15  36 

I.  *  Oc. 

Re. 

22  37 

II.    Sh. 

Eg. 

19  31 

I.    Sh. 

In. 

15    10  22 

I.  *  Sh. 

In. 

««     4    0 

I.    Oc 

19  56 

I.    Tr. 

Id. 

10  32 

I.  *  Tr. 

In. 

6  15  31.8 

I.    Ec 

.    R«. 

21  44 

I.    Sh. 

Eg. 

12  35 

I.  •  Sh. 

Eg. 

ae    1   7 

I.    Tr. 

In. 

22    7 

I.    Tr. 

Eg. 

12  43 

I.  *  Tr. 

Eg. 

1  13 

I.    Sh. 

Id. 

«      6  :J5  19.4 

II.    Ec. 

Dis. 

22  27  52.0 

II.    Ec. 

Dis. 

3  19 

I.    Tr. 

Eg. 

9  46 

II.  •  Oc. 

Re. 

1«      1    9 

II.    Oc. 

Re. 

3  26 

I.    Sh. 

Eff. 
Dis. 

16  54  13.2 

I.    Ec. 

Dis. 

7  45    3.3 

I.    Ec. 

Dis. 

14    5 

II.  •  Oc. 

19  26 

1.    Oc. 

Re. 

10    2 

I.  *  Oc. 

Re. 

16  46  19.0 

U.    Ec. 

.    Re. 

e     6  18  20.0 

III.    Ec. 

Dis. 

23  55 

III.    Sh. 

In. 

22  26 

I.    Oc. 

Dis. 

9  19 

III.  •  Oc. 

Re. 

ly     0  33 

III.    Tr. 

In. 

*^y     0  44     1.4 

I.    Ec 

.    Re. 

13  59 

I.»Sh. 

In. 

1  49 

III.    Sh. 

Eg. 

17  39 

III.    Oc, 

Dis. 

14  22 

I.  •  Tr. 

In. 

2    3 

III.    Tr. 

Eg. 

19  33 

I.    Tr. 

In. 

16  12 

I.  *  Sh. 

Eg. 

4  50 

I.    Sh. 

In 

19  42 

I.    Sh. 

In. 

16  33 

I.    Ti-. 

Eg. 

4  58 

I.    Tr. 

In. 

19  5:}  22.0 

m.  Ec 

Re. 

y    1 40 

II.    Sh. 

In 

7    3 

I.    Sh. 

Eg. 

21  45 

I.    Tr. 

Eg. 

2  24 

II.    Tr. 

In. 

7    9 

I.    Tr. 

Eg. 

21  54 

•  I.    Sh. 

Eg. 

4  10 

II.    Sh. 

Eg. 

17  32 

II.    Sh. 

In. 

«8     9    5 

II.  *  Tr. 

lif. 

4  49 

II.    Tr. 

Eg. 

17  45 

II.    Tr. 

In. 

9  24 

II.  •  Sh. 

In. 

11  22  41.9 

I.  •  Ec. 

Dis. 

20    2 

II.    Sh. 

Eg. 

11  32 

II.  •  Tr. 

Eg. 

13  52 

I.  •  Oc. 

Re. 

20  11 

II.    Tr. 

Ec. 
Dis. 

11  55 

II.  *  Sh. 

Eff. 
Dw. 

8     8  28 

I.    Sh. 

In. 

18     2  13  3.5.8 

I.    Ec. 

16  52 

I.    Oc. 

8  48 

1.    Tr. 

In. 

4  28 

I.    Oc. 

Re. 

19  12  34.0 

I.    Ec 

Re. 

10  41 

I.  •  Sh. 

Eg. 

23  19 

I.    Sh. 

In. 

49    13  59 

I.*Tr. 

In. 

10  59 

I.  *  Tr. 

Eg. 
Djs. 

23  2:^ 

I.    Tr. 

In. 

14  11 

I.*Sh. 

In. 

19  52  36.9 

II.    Ec. 

!•      1  32 

I.    Sh. 

Eg. 

16  11 

I.    Tr. 

Eg. 

22  54 

II.    Oc. 

Re. 

1  35 

I.    Tr. 

Eg. 

16  23 

I.    Sh. 

Eg. 

»     5  51    8.0 

1.     Ec. 

Dis. 

11  45  53.7 

II.  •  Eo. 

Dis. 

30     3  12 

II.    Oc. 

Dis. 

8  18 

I.    Oc. 

Re. 

14  17 

II.  *  Oc. 

Re. 

6    3  58.7 

II.     Kc. 

Re. 

19  57 

III.    Sh. 

In. 

20  42    3.6 

I.    Ec. 

Dis. 

11  18 

I.  •  Oc. 

Dis. 

21  17 

III.    Tr. 

In. 

22  54 

I.    Oc. 

Re. 

13  41    4.5 

I.  •  Ec. 

.    Re. 

21  50 

III.    Sb. 

Eg. 

«0    14  14     1.8 

III.  •  Ec. 

Dis. 

31      7    4 

ni.    Tr. 

In. 

22  45 

III.    Tr. 

Eg. 

15  55 

III.    Oc. 

Re. 

7  51 

III.    Sh. 

Id. 

10     2  56 

I.    Sh. 

In 

17  47 

I.    Sh. 

In. 

8  25 

I.  *  Tr. 

In. 

3  14 

I.    Tr. 

In. 

17  49 

I.    Tr. 

In. 

8  39 

I.  •  Sh. 

In. 

5    9 

I.    Sh. 

Eg. 

20    0 

I.    Sh. 

Eg. 

8  39 

UI.  *  Tr. 

Eg- 

5  25 

I.    Tr. 

Eg. 

20     1 

I.    Tr. 

Eg. 

9  46 

III.  •  Sh. 

Eg. 

14  57 

II.  •  Sh. 

In. 

21      6  49 

II.    Sh. 

In. 

10  37 

I.  *  Tr. 

Eg. 

15  31 

II.  •  Tr. 

In. 

6  52 

II.    Tr. 

In. 

10  51 

I.^Sh. 

Eg. 

17  27 

II.    Sh. 

Eg. 

9  18          , 

11,  *  Tr. 

Eg. 

22  12 

II.    IV. 

In. 

17  57 

II.    Tr, 

Eg. 

9  20 

II.  *  Sh. 

Eg. 

22  41 

II.    Sh. 

In. 

NOTl^o In.  denotes  ingress ;  Eg.,  egress;  Dis.,  <liAappearancc;  Re.,  i-«*Hppearance;  Eo.,  eclipse. 

Oc.,  denot«'4  ooenltation;  Tr.,  transit  of  the  satellite;  Sli.,  transit  of  the  shadow;  *  Visible  at  Wasbington. 
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WASHINGTON  MEAN  TIME, 


I. 


11 


12 


13 


14 


MAY. 


Phases  of  the  Edipses  of  the  SatellUes  for  an  hwerting  Telescope. 


II. 


Configurations 

ai  12^  G^  for  an  Inverting  TeUseope. 

Day. 

Weat. 

1 

SMt. 

1    1 

4- 

^.  o 

3- 

2 

•4 

O     3-     1 

•2 

3 

•4 

3-     1-           20  ' 

4 

•4      3' 

•2                    O            1- 
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i        1     o   '^ 
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•4 
O  \ 

2- 

7 
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•4 

•3 
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00 
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9 
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•i 

•4 

10 
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•4 
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•lO      4" 


15     O  J 
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4- 
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17 


18 
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•I 
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21 
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24 

27 

28 
99 
30 
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JUPITER'S  SATELLITES,   1888. 


WASHING^rON  MEAN  TIME. 

• 

JUNE. 

d      h    Di     8 

d       h    m      n    1 

d       h    m     M 

1      0  39 

II.    Tr. 

Kg. 

11      3  52  18.0    III.     Ec. 

Re. 

*-*!     15  54 

I.    Tr. 

Eg. 

1  12 

II.    Sh. 

K^. 

Dl8. 

13  34               II.  *  Tr. 

In. 

16  35 

1.    Sb. 

Eg. 

5  44 

I.    Oc. 

14  34          j     II.  *  Sh. 

In. 

17     1 

III.     Tr. 

In. 

8    9  39.6 

I.  *  Ec. 

Re. 

16    2          '    II.    Tr. 

Kg. 

18  47 

III.     Tr. 

Eg. 

'^     2  51 

I.    Tr. 

111. 

17    4          j    II.    Sh. 

Eg. 

19  47 

III.    Sh. 

IiK 

3    8 

I.    Sb. 

In. 

20  21          1      I.    Oc. 

Die. 

21  45 

III.    Sh. 

Kg.    1 

5    3 

I.    Tr. 

Eg. 

23    1    0.5  i      I.    Ec. 

Re. 

*-W      4  58 

II.    Tr. 

In       1 

5  20 

I.    Sh. 

4- 

Dl8. 

1«    17  29                I.    Tr. 

In. 

6  25 

II.    Sh. 

In. 

16  20 

II.    Oc. 

18    0                I.    Sh. 

In. 

7  27 

II.    Tr. 

Kg. 

19  22  24.6 

II.    Ec. 

Re. 

19  41                 I.    Tr. 

• 

Kg. 

8  55 

II.  •  Sh. 

Ki. 

8     0  10 

I.    Oc. 

Die. 

20  12 

I.    Sh. 

Eff. 
Die. 

10  59 

I.  •  Oc. 

Di«. 

2  38  10.7 

I.    Ec. 

Re. 

13      7  45 

II.    Oc. 

13  52  35.8 

I.  •  Ec. 

Re. 

20  56 

III.    Oc. 

Di8. 

11  16  36.8 

II.  •  Ec. 

Re. 

«8      8    9 

I.  *  Tr. 

In. 

21  17 

I.    Tr. 

In. 

14  47 

I.    Oc. 

Dig. 

8  52 

I.  *  Sh. 

In. 

21  37 

I.    Sh. 

In. 

17  29  33.9 

I.    Ec. 

Re. 

10  21 

I.  *  Tr. 

Eg. 

23  29 

I.    Tr. 

Eg. 

14    11  56 

I.  •  Tr. 

In. 

11    4 

I.  •  ^h. 

Eg. 

23  49 

I.    Sh. 

Eg. 

12  29 

I.  •  Sh. 

In. 

23  13 

II.    Oc. 

Di8. 

23  53    4.7 

III.    Ec. 

Re. 

13  40 

III.  •  Tr. 

In. 

«4      3  12  11.8 

IT.    Ec. 

Re. 

4    11  19 

n.  •  Tr. 

In. 

14    H 

I.  *  Tr. 

Eg. 

5  26 

I.    Oc. 

Di8.     ' 

11  59 

11.  •  Sh. 

In. 

14  41 

I,    Sh. 

Eg. 

8  21  11.6 

I.  •  Ec. 

Re.     I 

13  47 

II.  •  Tr. 

Kg. 

15  21 

III.    Tr. 

Eg. 

US      2  35 

I.    Tr. 

In.     1 

14  29 

II.  •  Sh. 

Eg. 

15  48 

III.    Sh. 

In. 

3  21 

I.    Sh. 

In. 

18  36 

I.    Oc. 

Di8. 

17  45 

III.    Sh. 

Eg. 

4  47 

I.    Tr. 

Eg.    , 

21    6  44.3 

I.    Ec. 

Re. 

la     2  42 

II.    Tr. 

In! 

5  33 

I.    Sb. 

^J 

ff    15  43 

I.    Tr. 

In. 

3  51 

II.    Sh. 

In. 

6  56 

III.    Oc. 

16    5 

I.    Sh. 

!».. 

5  10 

II.    Tr. 

Eg. 

8  43 

III.  *  Oc. 

Re.    , 

17  55 

I.    Tr. 

Kg. 

6  21 

II.    Sh. 

k|. 

Dii. 

10    5  56.1 

III.  *  Ec. 

DiH 

18  17 

I.    Sh. 

k|. 

Dl8. 

9  13 

I.  •  Oc. 

11  50  45.3 

III.  •  Ec. 

Re. 

«     5  28 

II.    Oc. 

U  58  11.7 

I.  •  Ec. 

Re. 

18    8 

II.    Tr. 

In. 

8  40  10. 1 

11.  *  Ec. 

Re. 

le     6  22 

I.    Tr. 

In. 

19  43 

II.    Sh. 

In. 

13    2 

I.  *  Oc. 

Die. 

6  57 

I.    Sh. 

In. 

20  36 

II.    Tr. 

Eg. 

15  35  16.2 

I.    Ec. 

Re. 

8  34 

I.*Tr. 

Eg. 
Die. 

22  13 

II.    Sh. 

4 

Dl8. 

y   10    9 

I.  •  Tr. 

In. 

9    9 

I.*Sh. 

23  52 

I.    Oc. 

10  21 

III.  •  Tr. 

In. 

20  54 

II.    Oc. 

«6     2  49  49.0 

I.    Ec. 

Ke. 

10  34 

I.  *  Sh. 

In. 

17      0  35  21.6 

II.    Ec. 

Re. 

21    2 

I.    Tr. 

In.      1 

11  50 

UI.  •  Sh. 

In. 

3  40          '      I.    Oc. 

Di8. 

21  49 

I.    Sh. 

In 

11  59 

III.  *  Tr. 

Eg. 

6  26  46.3        I.    Ec. 

Re. 

2:^  14 

I.    Tr. 

Eg. 

12  21 

1.  *  Tr. 

Kg. 

18     0  49                I.    Tr. 

In. 

«y    0   2 

I.    Sh. 

e|. 

12  46 

I.  •  Sh. 

Eg. 

1  26     •           I.    Sh. 

In. 

12  23 

II.  •  Oc. 

Di8. 

13  46 

m.  •  Sh. 

Kg. 

3     1           ,      I.    Tr. 

Eg. 

16  30  13.5 

II.    Ec. 

Re. 

8     0  26 

II.    Tr. 

In. 

3  33 

III.    Oc. 

Dii. 

18  19 

I.    Oc. 

1 

Db.    1 

1  16 

II.    Sb. 

In. 

3  38          1      I.    Sh. 

Kg. 

21  18  24.7 

I.    Ec. 

Re.     1 

2  54 

U.    Tr. 

Kg. 

5  16          i  III.    Oc. 

Re. 

*^8    15  29 

I.    Tr. 

In. 

3  46 

II.    Sh. 

Eg. 

Dl8. 

fj    7  45,7    III.     Kc. 

D'w, 

16  18 

I.    Sh. 

In.     1 

7  28 

I.    Oo. 

7  51  38.1    III.    Ec. 

1 

Re. 

17  41 

I.    Tr. 

Eg.    ' 

10    3  52.8 

I.  •  Ec. 

Re. 

15  50 

II.    Tr. 

In. 

18  31 

I.    Sh. 

Eg. 

•     4  36 

I.    Tr. 

In. 

17    8 

II.    Sh. 

In. 

20  27 

III.    Tr. 

In 

5    3 

I.    Sh. 

In. 

18  18          :    II.    Tr. 

Kg. 

22  16 

III.    Tr. 

Eg. 

6  48 

I.    Tr. 

Eg. 

19  38          '    II.    Sh. 

Eg. 

Dl8. 

23  47 

UI.    Sh. 

I^ 

7  15 

I.    Sh. 

Eg. 

22    6          1      I.    Oc. 

«»     1  45 

ni.    Sh. 

Eg. 

18  36 

II.    Oc 

Di8. 

19      0  55  22.2        I.     Ec. 

Re. 

7  18 

II.    Tr. 

lu.      1 

21  58  45.6 

II.    Ec. 

Re. 

19  15                 1.    Tr. 

In. 

9    0 

II.  •  Sb. 

In. 

10      1  55 

I.    Oc. 

Die. 

19  55          '      I.    Sh. 

In. 

9  46 

II.  *  Tr. 

Eg 

4  32  25.6 

I.    Ec. 

Re. 

21  27           i       I.    Tr. 

Eg. 

11  .30 

II.  •  Sh. 

Dl8. 

23    3 

I.    Tr. 

In. 

22    7                 I.    Sh. 

Kg. 

12  46 

I.  •  Oc. 

23  31 

I.    Sh. 

In. 

*^0    10     3           '     ll.*0c. 

Di8. 

15  47     4.5 

I.    Ec. 

Re. 

11      0  14 

in.  Oc. 

DiB. 

13  53  18.4 

II.  *  Ec. 

Re. 

30     9  55 

I.  •  Tr. 

lu. 

1  15 

I.    Tr. 

Eg. 

16  32 

I.    Oc. 

Dis. 

10  47 

I.  •  Sh. 

In. 

1  43 

I.    Sh. 

Eg. 

19  23  57.0        I.     Ec. 

Re. 

V2    7 

,      I.  •  Tr. 

Eg. 

1               1  53 

ni.  Oc. 

Re. 

ai    13  42          '      I.  •  Tr. 

1 

In. 

13    0 

!      I.'Sh. 

1 

Eg.  : 

2    9  21.2 

III.     Ec. 

Dh. 

u  •>:$             1.    Sh. 

In. 

1 

1 

1 

•  -  — 

— 

— 

- 

t 

Kois.^In.  denotes lngre«:  £g.,  egress;  Dis.,  dlsappearanoe ;  Re.,  reapi>eannce;  £o.,  eclipse. 

Oo^  denotes  oocnltetlon s  Tr.,  tnnsit  of  tbe  satellite ;  Sh.,  transit  of  the  shadow  j  *  Yirfbls  at  Waahfagton 
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WASHINGTON  MEAN  TIME. 


JUNE. 


Phaats  of  iht  Edipsea  of  the  SaUUiUa  for  an  hwtrting  Tdeseope, 


I. 


II. 


r 


d     r 


Cov^iguratUms  at  l]^  0*^  for  an  hwtrUng  Tdtseopt, 


Day. 


West. 
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•4 
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3- 

2- 

22 

•4 
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WASHINGTON  MEAN  TIME. 

JULY. 

d      h    m     8 

d       h    m      A 

d      h    m     A 

1 

1      1  34 

II.    Oc. 

DiH. 

1 1      3  rv2 

I.    Sh 

Kk- 

21     17  36 

I.    Tr. 

Eg. 

5  49  14.8 

II.    Ec. 

Re. 

17     i) 

U.    Oc 

.     Di». 

18  15 

I.    Sh. 

4 
Dis. 

7  12 

I.    Oc. 

Dis. 

21  44  39.3 

II.    Ec 

.     Re. 

a2      8  50 

II.  •  Oc. 

10  15  41.7 

I.  •  Ec. 

Re. 

21  55 

I.    Oc 

.     Dis. 

12  39 

I.    Oc. 

Dis. 

»     4  22 

I.    Tr. 

111. 

l«      1     7  32.7 

I.    Ec 

.    Re. 

13  41  25.6 

II.    Ec. 

Re. 

5  15 

I.    Sh. 

In. 

19    5 

I.    Tr. 

In. 

15  59  34.7 

I.    Ec. 

Re. 

6  34 

I.    Tr. 

Eg. 

20    7 

I.    Sh 

.     In. 

«3     9  51 

I.  •  Tr. 

In. 

7  28 

I.    Sh. 

Eg. 

21  17 

I.    Tr. 

Eg. 

11     0 

I.*Sh. 

In. 

10  22 

III.  *  Oc. 

Dis. 

22  20 

I.    Sh. 

Eg. 

12    4 

I.    Tr, 

Eg. 

12  13 

III.  *  Oc. 

Re. 

13      3  31 

III.    Tr 

.     In. 

13  13 

I.    Sh. 

Eg.     i 

14    4  13.5 

III.    Ec. 

Die. 

5  26 

III.    Tr, 

Eg. 

21  10 

III.    Oc. 

Dis. 

15  50    0.7 

III.    Kc. 

Re. 

7  45 

III.    Sh. 

In. 

23  10 

III.    Oc. 

Re. 

20  27 

II.    Tr. 

In. 

9  45 

III.  •  Sh 

Eg. 

«4     2    1  11.1 

HI.  Ec. 

Dis. 

22  17 

U.    Sh. 

In. 

11  58 

11.  *  Tr, 

In 

3  36 

IT.    Tr. 

In, 

22  56 

II.    Tr. 

Eg. 

14    9 

U.    Sh. 

In. 

3  49  57.5 

m.    Ec. 

Re.     1 

3     048 

II.    Sh. 

Eff. 

Dl8. 

14  29 

II.    Tr. 

Ek. 
.    Dis. 

6    1 

II.    Sh. 

In. 

1  39 

I.    Oc. 

16  22 

I.    Oc 

6    7 

II.    Tr. 

E^. 

4  44  19.8 

I.    Ec. 

Re. 

16  40 

II.    Sh. 

Eg. 

7    7 

I.    Oc. 

22  49 

I.    Tr. 

In. 

19  36  14.2 

I.    Ec 

.    Re. 

832 

II.  •  Sh. 

Eg. 

23  44 

I.    Sh. 

In. 

14    13  33 

I.    Tr. 

111. 

10  28  14.8 

I.  •  Ec. 

Re. 

4     1    1 

•    I.    Tr. 

Eg. 

14  36 

I.    Sh. 

In. 

^9     4  19 

I.    Tr. 

In. 

1  57 

I.    Sh. 

Eg. 

Dl8. 

15  45 

I.    Tr. 

Eg. 

5  29 

I.    Sh. 

In. 

14  45 

II.    Oc. 

16  49 

I.    Sh. 

Eg. 
Dis. 

6  32 

I.    Tr. 

Eg. 

19    7  20.9 

II.    Ec. 

Re. 

13     6  22 

II.    Oc. 

7  42 

I.    Sh. 

Eg. 
Dis. 

20    6 

I.    Oc. 

Dis. 

10  49 

I.*Oc 

.    Dis. 

22    5 

II.    Oc. 

23  12  56.9 

I.    Ec. 

Re. 

11    3  53.4 

II.  *  Ec 

.    Re. 

a«     1  35 

I.    Oc. 

Dis. 

«    17  16 

I.    Tr. 

In. 

14    4  53.6 

I.    Ec 

.    Re. 

2  59  41.7 

II.    Ec. 

Re. 

18  13 

1.    Sh. 

lu. 

t«     8    0 

I.  •  Tr. 

In. 

4  56  54.7 

I.    Ec. 

Re. 

19  28 

I.    Tr. 

Eg. 

9    5 

I.  •  Sh. 

In. 

22  47 

I.    Tr. 

In. 

20  26 

I.    Sh. 

Eg. 

10  13 

I.  •  Tr. 

Eg. 

23  58 

I.    Sh. 

In. 

23  57 

III.    Tr. 

In. 

11  18 

I.»Sh 

•     Eg. 

'.«y      1    0 

I.    Tr. 

Eg. 

6      1  49 

III.    Tr. 

Eg. 

17  29 

III.    Oc 

.    Dis. 

2  11 

I.    Sh. 

Eg. 

3  46 

m.   Sh. 

In 

19  26 

III.    Oc 

.    Re. 

10  51 

III.  •  Tr. 

In. 

5  45 

III.    Sh. 

Eg. 

22    1  47.5 

III.    Ec 

.    Din. 

12  53 

III.    Tr. 

Eg. 

9  36 

n.  *  Tr. 

In! 

23  49  32.9 

m.    Ec 

.     Re. 

15  43 

in.    Sh. 

S! 

11  34 

II.  •  Sh. 

In. 

1»      1  10 

II.    Tr. 

In. 

16  49 

II.    Tr. 

In. 

12    7 

II.  *  Tr. 

Eg. 

3  26 

II.    Sh. 

In. 

17  45 

III.    Sh. 

Eg. 

14    5 

II.    Sh. 

Eg. 
Dis. 

3  41 

II.    Tr. 

Eg. 
.    Dis. 

19  18 

n.    Sh. 

In      ' 

14  33 

I.    Oc. 

5  17 

I.    Oc 

19  21 

II.    Tr. 

Eg. 

17  41  37.5 

I.    Ec. 

Re. 

5  57 

II.    Sh. 

Eg. 

20    3 

I.    Oc. 

Dis. 

y    11  43 

I.*Tr. 

In. 

8  33  33.2 

I.*Ec 

.    Re. 

21  49 

II.    Sh. 

Eg. 

12  41 

I.  •  Sh. 

In. 

18     2  28 

I.    Tr. 

In. 

23  25  37.0 

I.    Ec. 

r;. 

13  55 

I.    Tr. 

Eg. 

3  34 

I.    Sh. 

In. 

^^8    17  15 

I.    Tr. 

In. 

14  54 

I.    Sh. 

Ear. 

Dl8. 

4  40 

I.    Tr. 

Eg. 

18  27 

I.    Sh. 

In. 

8     3  57 

n.   Oc. 

5  47 

I.    Sh. 

Eg. 

19  28 

I.    Tr. 

Eg. 
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WASHINGTON  MEAN  TIME. 
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Note.— 'In.  denoteH  ingress:  Eg.,  egress;  Dis.,  disappearance;  Re,  n^uppearance ;  £c.,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  snt^^Uite ;  Sh..  transit  of  the  shadow ;  *  Visible  at  Washington. 
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m. 

Sh. 

In. 

7    0 

I.    Sh. 

Eg. 
Dis. 

14    3 

I. 

Tp. 

Eg. 

23  34 

I. 

Sh. 

Eg. 

11      1  27 

I.    Oc. 

14  26 

I. 

Sh. 

Dm. 

23  36 

III. 

Tr. 

Eg. 

4    6  14.7 

1.    Ec. 

Re. 

16    0 

in. 

Oc. 

A     1  49 

III. 

Sh. 

Eg- 

9    5 

II.    Tp. 

In. 

19  48  23.4 

in. 

Ec. 

Re. 

17  56 

I. 

Oc. 

DiB. 

10    1 

II.    Sh. 

In. 

The  Satellites  a 

re  not 

t  Y'lBlh 

»IeiVoii] 

{ NoTember  16  to  t 

.he  end  of  E 

December,  Japiter  being  too  near  the  Son . 

• 

NOTB.^In.  denotes  ingreM ;  Eg.,  egrees;  Die.,  diaappeRranoe ;  Re.,  reappeanuioe;  Be.,  ecllpee. 

Oo.,  denoteti  ocoaltation :  Tr.,  transit  of  the  satellite ;  Sli.,  transit  of  the  shadow ;  *  Yisible  at  Waehington. 
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WASHINGTON  MEAN  TIME. 


NOVEMBEB. 


Phtuet  of  the  EtHpiiM  of  tht  SaUUittt  for  an  huertmg  Tdtieope. 


I. 


n. 


HI. 


Ckniflgundunu  at  5^  30"  for  an  Inverting  Tdetcope. 

Day. 

West 

iMt. 

1 

4- 

2-             •  031' 

2                 4* 

•2         O 

•3 

•!• 

3 

•4 

1-    O 

•2 

8- 

4| 

•4 

2  O-        1 

3' 

5 

1     I-         o 

C 

3-                            -4  O    -8     1- 

7 

•3                 -1         O 

8 

,.   ^    O    1- 

•4 

9 

•2         •  O  1 

•3 

•4 

10  |Oi- 

o 

•2 

•3                         -4 

11 

o  ;} 

3- 

4- 

12 

2-         1-     3-  O 

4- 

13 

3-                            O              1 

4- 

•2« 

]4 

•3                  -1           O           4* 

2- 

16 

• 

'«;.     O      1- 

I    'S -^  5  !=  S  si  "^  8i 

tg'=  -  -  «  "  :2  g  e 


Ij  jl  ii  .  .-M 
■•E   e  85  i  s  I  S.i 

SB        .   . 

5«  "  =  3S'"?55 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  El^ONGATION,  ETC. 

• 

In  the  difi^riLUi  on  the  preceding  page,  the  points  of  the  orbitis  marked  *'o*'  are  those  of 
the  eastern  elongation,  as  seen  in  an  iiiveiting  tele»<eope.  The  apparent  positions  ot  a  satellite 
at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 
and  hours  which  has  elapsed  since  the  last  east  elongation.  The  times  of  these  elongations 
may  be  found  from  the  following  tables.  Mimas  can  be  seen  only  within  a  few  hours  of  each 
elongation:  the  time  of  every  elongation  visible  at  Washington  is  tliei-efore  given.  The  times 
of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 
tracting any  nailtiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and 
conjunction  are  given.    The  following  abbreviations  are  used: — 

E.,  East  Elongation, 

L,  Inferior  Conjimction  (north  of  planet), 

W.,  West  Elongation, 

S.,  Superior  Conjunction  (south  of  planet). 


MIMAS. 


ChreaUtt  EUmgatioru  VisibU  at  fVaahingUm, 


Jan. 


d 

1 

2 

3 

4 


h 
15.4  W, 
14.0  W. 
12.7  W. 
11.3  W. 
9.9  W. 


9  15.7  E. 

10  14.3  E. 

11  12.9  E. 

12  11.5  E. 

13  10.2  E. 


18 
10 
20 
21 
22 


14.5  W. 
13.1  W. 
11.7  W. 
10.3  W. 
9.0  W. 


26  14.8  E. 

27  13.4  E. 

28  12.0  E. 

29  10.6  E. 


Jan. 
Feb. 


d 

30 
3 
4 
5 
6 

7 

12 
13 
14 
15 

16 
20 
21 
22 
23 


h 

9.2  E. 
14.9  W. 

13.5  W. 

12.2  W. 

10.8  W. 

9.4  W. 
13.7  E. 

12.3  E. 

10.9  E. 
9.6  E. 

8.2  E. 
14.0  W. 

12.6  W. 
11.2  W. 

9.8  W. 


24  8.5  W. 

29  12.9  E. 

Mar.  1  11.5  E. 

2  10.1  E. 


d  h 
Mar.  3  8.7  E. 

8  13.2  W. 

9  11.8  W. 

10  10.4  W. 

11  9.0  W. 


Apr. 


16 
17 
18 
19 
20 

24 
25 
26 
27 
2 


13.6 

12.2 

10.8 

9.3 

7.9 


E. 
E. 
E. 
E. 
E. 


13.7  W. 
12.3  W. 
10.9  W. 
9.5  W. 
12.5  E. 


3  11.1  E, 

4  9.7  E. 

5  8.3  E. 
10  12.7  W. 


d  h 
Apr.  11  11.4  W. 

12  10.0  W. 

13  8.6  W. 

18  13.1  E. 

19  11.7  E. 


20 
21 
26 

27 

28 

29 

May  5 

6 

7 

14 


10.3  E. 
9.0  E. 

13.4  W. 
12.0  W. 

10.6  W. 

9.2  W. 
12.4  E. 
11.0  E. 

9.6  E. 
11.3  W. 


Oct.  15  14.7  E. 

20  19.2  W. 

21  17.8  W. 

22  16.4  W. 


d  h 
Oct.  23  15.0  W. 

29  18.0  E. 

30  16.6  E. 

31  15.3  E. 
Nov.  1  13.9  E. 


6 
7 
8 
9 
14 

15 
16 
17 
22 
23 


18.3  W. 
16.9  W. 
15.5  W. 

14.2  W. 

18.5  E. 

17.1  E. 

15.7  E. 

14.3  E. 

18.8  W. 

17.4  W. 


24  16.0  W. 

25  14.6  W. 

26  13.2  W. 
30  19.1  E. 


Dec. 


d  h 

1  17.7  E. 

2  16.3  E. 

3  1,5.0  E. 

4  13.6  E. 
10  16.6  W. 


11 
12 
13 
14 
18 


15.2  W. 
13.8  W. 
12.5  W. 
II.IW. 
16.8  E. 


19  15.4  E. 
•iO  14.0  E. 

21  12.6  E. 

22  11.3  E. 

27  15.7  W. 

28  14.3  W. 

29  12.9  W. 

30  11.5  W. 

31  10.1  W. 


ENCELADU8. 


d  h 

d  h 

d  h 

Jan.  2  8.6  E. 

Jan.  16  1.4  E. 

Jan.  29  18.1  E. 

3  17.5  E. 

17  10.3  E. 

31  3.0  E. 

5  2.4  E. 

18  19.2  E. 

Feb.  1  11.8  E.  ; 

6  11,3  E. 

20  4.0  E. 

2  20.7  E. 

7  20.2  E. 

21  12.9  E. 

4  5.6  E.  ' 

9  5.0  E. 

22  21.7  E. 

5  14.4  E. 

10  13.9  E. 

24  6.6  E. 

6  23.3  E. 

11  22.8  E. 

25  15.5  E. 

8  8.2  E.  1 

13  7.7  E. 

27  0.4  E. 

9  17.1  E. 

14  16.6  E. 

'    28  9.3  E. 

11  2.0  E. 

d  h 

d  h 

Feb.  12  10.8  E. 

Feb. 

26  3.6  E. 

13  19.7  E. 

27  12.5  E. 

15  4.5  E. 

28  21.3  E. 

16  13.4  E. 

Mar. 

1  6.2  E. 

17  22.3  E. 

2  15.0  E. 

19  7.1  E. 

3  23.9  E. 

20  16.0  E. 

5  8.8  E. 

22  0.9  E. 

6  17.8  E. 

23  9.8  E. 

8  2.7  E. 

24  18.7  E. 

9  11.6  E. 

d  h 
Mar.  10  20.4  E. 

12  5.3  E. 

13  14.2  E. 

14  23.1  E. 
16  8.0  E. 


17 
19 
20 
21 
23 


16.8 

1.7 

10.6 

19.5 

4.4 


E. 

E. 

E 

E. 

£. 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 

£NCFJiADU&-(CtmoItuIed.) 

d     h 

d    h 

d    h 

d     b 

d     b 

d     b 

Mar.  24  13.3  £. 

Apr.  14    2.6  E. 

May    4  16.0  £. 

Nov.    1  14.7  £. 

Nov.  22    4.1  £. 

Deo.  12  17.3  £. 

25  22.2  £. 

15  11.5  £. 

6   U9E. 

2  23.6  £. 

23  13.0  £. 

14    2.2  £. 

27    7.1  E. 

16  20.4  E. 

7    9.8  £. 

4    8.5  £. 

24  21.9  £. 

15  11.1  E. 

28  16.0  B. 

18    5.3  E. 

8  18.7  £. 

5  17.4  £. 

26    6.7  E. 

16  19.9  £. 

30    0.8  £. 

19  14.2  E. 

10    3.6  £. 

7    2.3  E. 

27  15.6  E. 

18    4.8  £. 

31    9.6  £. 

20  23.1  E. 

Oct.  18  21.9  E. 

8  11.2  E. 

29    0.5  £. 

19  13.7  E. 

Apr.    1  18.5  £. 

22    8.0  £. 

20    6.8  E. 

9  20.1  £. 

30    9.4  £. 

20  22.6  £. 

3    3.4  £. 

23  16.9  E. 

21  15.7  £. 

11    5.0  £. 

Dec.    1  18.3  £. 

22    7.5  E. 

4  12.3  £. 

25    1.8  £. 

23    0.5  £. 

12  13.9  E. 

3    3.1  £. 

23  16.4  £. 

5  21.2  £. 

26  10.7  £. 

24    9.4  £. 

13  22.8  £. 

4  12.0  £. 

25    1.3  £. 

7    6.1  £. 

27  19.5  £. 

25  18.3  £. 

15    7.7  £. 

5  20.9  £. 

26  10.1  £. 

8  15.0  E. 

29    4.4  £. 

27    3.2  £. 

16  16.6  E. 

7    5.8  £. 

27  19.0  E. 

9  23.9  £. 

30  13.3  £. 

28  12.1  £. 

18    1.5  E. 

8  14.7  £. 

29    3.9  E. 

11    8.8  E. 

May     1  22.2  £. 

29  21.0  E. 

19  10.3  E. 

9  23.6  E. 

:^0  12.7  E. 

12  17.7  E. 

3    7.1  E. 

31    5.9  E. 

20  19.2  E. 

11    8.5  £. 

31  21.6  E. 

1 

TETHYS 

d     h 

d    b 

d       h 

* 

d     b 

d     b 

d     b 

Jan.     2    9.5  E. 

Feb.    9    3.1  E. 

Mar.  17  21.0  E. 

Apr.  24  15.3  E. 

Oct.   19    4.8  £. 

Nov.  25  23.1  E. 

4    6.8  E. 

11    0.4  E. 

19  18.3  E. 

26  12.6  E. 

21    2.1  E. 

27  20.4  £. 

6    4.1  E. 

12  21.7  E. 

21  15.6  E. 

28    9.9  E. 

22  23.4  E. 

29  17.6  E. 

8    1.4  E. 

14  19.0  E. 

23  12.9  E. 

30    7.2  £. 

24  20.7  E. 

Dec.     1  14.9  £. 

9  22.6  E. 

16  16.3  E. 

25  10.2  E. 

May     2    4.6  £. 

26  18.0  E. 

3  12.2  E. 

11  19.9  E. 

18  13.6  E. 

27    7.5  E. 

4    1.9  E. 

28  15.3  £. 

5    9.5  E. 

13  17.2  E. 

20  10.9  E. 

29    4.8  E. 

5  23.2  E. 

30  12.7  E. 

7    6.9  E. 

15  14.5  E. 

22    8.2  E. 

31    2.1  £. 

7  20.5  £. 

Nov.    1  10.0  £. 

9    4.2  £. 

17  11.7  E. 

24    5.4  E. 

Apr.     1  23.4  E. 

9  17.8  £. 

3    7.4  E. 

11     1.5  £. 

19    9.0  E. 

26    2.7  E. 

3  20.7  £. 

11  15.1  E. 

5    4.7  £. 

12  22.8  E. 

21    6.3  E. 

28    0.0  E. 

5  18.0  E. 

Sept.  30    7.5  E. 

7    2.1  £. 

14  20.1  E. 

2:J    3.6  E. 

29  21.3  E. 

7  15,3  E. 

Oct.     2    4.8  E. 

8  23.4  E. 

16  17.4  £. 

25    0.9  E. 

Mar.    2  ia6  E. 

9  12.7  E. 

4    2.1  E. 

10  20.7  £. 

18  14.7  £. 

26  22.1  E. 

4  15.9  E. 

11  10.0  E. 

5  23.4  E. 

12  18.0  E. 

20  12.0  E. 

28  19.4  E. 

6  13.3  E. 

13    7.3  E. 

7  20.8  E. 

14  15.3  E. 

22    9.2  E. 

30  16.6  E. 

8  10.6  E. 

15    4.6  E. 

9  18.1  £. 

16  12.6  E. 

24    6.5  E. 

Feb.     1  13.9  E. 

10    7.8  E. 

17    2.0  E. 

11  15.5  E. 

18    9.9  £. 

26    3.8  E. 

3  11.2  E. 

12    5.1  E. 

18  23.3  E. 

13  12.8  £. 

20    7.2  £. 

28    1.1  £. 

5    8.5  £. 

14    2.4  £. 

20  20.6  E. 

15  10.2  E. 

22    4.6  E. 

29  22.4  £. 

7    5.8  E. 

15  23.7  E. 

22  17.9  E. 

17    7.5  E. 

24    1.9  £. 

31  19.7  £. 

MONE. 

d      h 

d    h 

d    b 

d     b 

d    h. 

d    h 

Jan.     1    5.3  £. 

Feb.     3    1.0  £. 

Mar.    6  20.0  £. 

Apr.     8  17.0  £. 

Oct.  28    9.9  £. 

Nov.  30    6.2  £. 

3  22.9  E. 

5  18.7  E. 

9  14.6  E. 

11  10.7  E. 

31     3.6  £. 

Deo.    2  23.9  E. 

6  16.6  E. 

8  12.3  E. 

12    8.2  E. 

14    4.4  E. 

Nov.    2  21.3  E. 

5  17.5  E. 

9  10.3  E. 

11    5.9  £. 

15    1.9  E. 

16  22.1  E. 

5  15.0  £. 

8  11.2  £. 

12    3.9  E. 

13  23.5  E. 

17  19.5  E. 

19  15.8  E. 

8    8.7  E. 

11    4.8  £. 

14  21.6  E. 

16  17.2  E. 

20  13.2  E. 

22    9.5  E. 

11    2.4  £. 

13  22.5  £. 

17  15.2  E. 

19  10.8  £. 

23    6.8  E. 

25    3.2  E. 

13  20.1  E. 

16  16.1  E. 

20    8.9  E. 

22    4.5  E. 

26    0.5  E. 

27  20.9  E. 

16  13.7  E. 

19    9.8  E. 

23    2.5  E. 

24  22.1  E. 

28  18.2  E. 

30  14.6  £. 

19    7.4  £. 

22    3.5  £. 

25  20.1  E. 

27  15.8  E. 

31  11.9  E. 

May    3    8.3  E. 

22    LIE. 

24  21.2  E. 

28  13.7  £. 

Mar.    1    9.5  E. 

Apr.     3    5.5  E. 

6    2.0  E. 

24  18.8  £. 

27  14.9  £. 

31    7.4  £. 

4    3.2  £. 

5  2:j.2  E. 

ri  19.7  E. 

27  12.5  £. 

30    a6£. 
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RHEA. 


d 

Jan.    2 

6 

11 

15 

20 

24 

29 

Feb.   2 

7 

11 

16 
20 
25 
29 
Mar.  5 

10 
14 
19 
23 
28 

Apr.    1 
6 
10 
15 


h 

7.6  E. 
19.9  E. 

8.2  E. 
20.4  E. 

8.7  E. 

21.0  E. 

9.3  E. 

21.6  E. 
9.9  E. 

22.1  E. 

10.4  £. 

22.7  E. 
11.0  E. 
23.3  E. 

11.7  E. 

0.1  E. 

12.5  E. 
0.9  E. 

13.2  E. 
1.6  E. 

14.0  E. 

2.4  E. 

14.8  E. 
3.3  E. 


d 

Apr.  19 

24 

28 

May   3 

7 

Oct.  8 
13 
17 
22 
26 

31 

Nov.  4 

9 

13 

18 

22 

27 

Deo.   1 

6 

10 

15 
19 
24 

28 


h 
15.8  E. 

4.3  E. 
16.8  E. 

5.3  E. 

17.8  E. 

14.1  E. 

2.6  E. 

15.2  E. 

3.7  E. 
16.2  E. 

4.7  E. 
17.2  E. 

5.6  E. 

18.1  E. 

6.5  E. 

18.9  E. 

7.3  E. 

19.7  E. 
8.1  E. 

20.4  E. 

8.8  E. 
21.1  E. 

9.4  E. 

21.8  E. 


TITAN. 


d 
Jan.    3 

7 
11 
15 
19 

23 

27 

31 

Feb.  4 

8 

12 
16 
20 
24 
28 

Mar.   3 

7 

11 

15 

19 

23 

26 

30 

Apr.    3 


h 

14  W. 
13  8. 
12  E. 
111. 
11  W. 

10  S. 
9E. 
91. 

8W. 
7  8. 

7E. 

61. 

5W. 

4S. 
4E. 

31. 

2W. 

IS. 

IE. 

01. 

OW. 
23  S. 
23  E. 
231. 


ff" 

Apr.  7 
11 
15 
19 
23 

Oct.  25 
29 

Nov.   2 

6 

10 

14 
18 
22 
26 
30 

Dec.    4 

8 

12 

16 

20 

24 

28 
32 
36 


h 
23  W. 
23  8. 
23  E. 
221. 
22  W. 

7E. 
61. 
6W. 
6  8. 
6£. 

51. 
5W. 
5  8. 
5E. 
41. 

4W. 
3  8. 
3E. 
21. 
2W. 

2  8. 
IE. 
01. 
OW. 


HYPERION. 


Jan. 


d 
2 
7 

13 
18 
23 

29 

Feb.   3 

8 

13 

19 

24 
29 
Mar.  6 
11 
16 

22 

27 

Apr.    1 

7 

12 

17 

23 

28 

May    3 


h 

15  E. 
221. 

5W. 
12  8. 
19  E. 

21. 
9W. 

16  8. 
22  E. 

51. 

12  W. 
19  8. 
3E. 
101. 
18  W. 

IS. 

8E. 
161. 
OW. 

8  8. 

15  E. 

01. 

8W. 
15  8. 


T 

May  8 
14 
19 
25 
30 

Oct.  11 
16 
22 
27 

Nov.   1 

7 
12 
17 
23 

28 

Dec.    3 

9 

14 

19 

24 


h 
23  E. 

91. 
17  W. 

18. 
10  E. 

91. 
17  W. 

2  8. 
10  E. 
181. 

3W. 

lis. 

19  E. 
21. 

low. 

188. 

QE. 

71. 
15  W. 
22  8. 


30       5E. 


1889 
Jan.    4 


121. 


{West Elongation    . 
Inferior  ConjitneHon   . 


January  13 
February  2 
February  21 
March      12 


March  31 
AprU  20 
May  10 
May     31 


June  20 
July  10 
July  31 
August  20 


September  9 
September  30 
October  20 
November    9 


November  29 
December  19 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


a 

h 

(Greenwich 

Outer 

Oater 

Heui 

M%)or 

Minor 

Noon. 

AziA. 

Axis. 

Jan. 

0 

45!80 

15*!  10 

20 

46.2G 

15.71 

Feb. 

9 

46.01 

16.08 

29 

45.11 

16.12 

Mar. 

20 

43.76 

15.83 

Apr. 

9 

42.23 

15.28 

29 

40.71 

14.58 

May 

19 

39.36 

13.81 

June 

8 

38.28 

13.03 

28 

37.52 

12.28 

July 

18 

37.09 

11.58 

Aug. 

7 

37.01 

10.96 

27 

37.27 

10.43 

Sept. 

16 

37.89 

10.01 

Oct. 

6 

38.84 

9.74 

26 

40.08 

9.64 

Nov. 

15 

41.53 

9.76 

Deo. 

5 

43.06 

10.10 

25 

44.45 

10.64 

31 

44.81 

10.83 

Inclination  of 

Northern 

Semi-Mtnor 

Axis  to  Circle 

of  Declination 

from  North 

to  East. 


o       t 

7  25.7 
7  27.3 
7  28.7 
7  29.5 
7  29.9 


7 
7 
7 
7 
7 

7 
7 

7 

7 
7 


29.9 
29.7 
28.8 
27.3 
25.0 

21.6 

17.3 

12.3 

7.0 

2.0 


6  57.9 
6  55.4 
6  54.9 
6  56.5 
6  57.3 


I 

The  Slevation 
of  the  Earth 

ahove  the 

Plane  of  the 

Sing. 


o 
19 

19 

20 

20 

21 


15.4 
51.1 
27.2 
56.0 
12.1 


21  13.2 
20  59.5 
20  32.2 
19  53.6 
19    5.8 


18 
17 
16 
15 
14 

13 
13 
13 
13 
13 


11.4 
13.3 
14.6 
19.3 
31.4 

55.5 
35.2 
33.4 
50.9 
59  4 


V 

The  Elevation 

of  the  Son 

above  the 

Plane  of  the 

lUng. 


20^ 
19 
19 
19 
19 


9.9 
56.1 
42.1 
28.0 
13.7 


18  59.2 
18  44.6 
18  29.8 
18  14.8 
17  59.8 

17  44.5 
17  29.1 
17  13.6 
16  57.9 
16  42.0 

16  26.1 
16  10.1 
15  53.9 
15  37.5 
15  32.7 


Earth's  Longitnde  from  Batnm 
counted  on  Plane  of  Bing 
ftx>m  the  King's  As- 
cending Kode  on 


Equator. 


o 
183 

181 

180 

178 

178 

178 
178 
180 
181 
184 

186 
189 
191 
193 
195 

197 
197 
198 
197 
197 


12.4 
41.2 

5.8 
47.7 

3.6 

2.3 
44.4 

4.6 
55.1 

7.3 

32.2 
1.5 
27.4 
41.6 
36.5 

3.8 
56.6 

9.3 
41.0 
25.2 


Ecliptic. 


140 
139 
137 
136 


37.3 

6.2 

30.8 

12.8 


135  28.8 

135  27.6 

136  9.8 

137  30.1 
139  20.7 
141  32.9 

143  57.9 
146  27.3 
148  53.3 
151  7.6 
153  2.6 


154 
155 
155 
155 
154 


30.0 
22.8 
35.6 
7.4 
51.6 


The  faotor.  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of — 


The  inner  ellipse  of  the  outer  ring 
The  outer  ellipse  of  the  inner  ring 
The  inner  ellipse  of  the  inner  ring 
The  inner  ellipse  of  the  dusky  ring 


=  0.8801 
=  0.8599 
=  0.6650 
=  0.548() 


log  factor  =  9.9445 
log  factor  =  9.9344 
log  factor  =  9.8228 
log  factor  =  9.7392 


NOTC^The  ne^tive  sign  of  I  indicates  that  the  visible  surfifice  of  the  ring  is  the  southern  one. 


31 


482 


SATELLITES  OF   URANUS,   1888. 


Date.    Poiitkni 

Am^DistMieei. 

f 

Aa^ 

AxUL    UmlniflL   1 

, 

Feb.  1,     1^3 

il7       afc    \    \     ' 

Apr.  1,     14J2 

lU         2L2      \_\ — 

Jane  1,     14.1 

143        VL7  ^ 

^ 

\ 

Feb.  1,     14.3 

z£6 

4&0 

A|ir.  1.     14JI 

84JB 

4&5 

.      Jmel.    14.1 

SSJ) 

4&3 

APPABEKT  ORBITS  OF  THB  8ATBLLITBS  OF  XTBAITUS  IN  1888, 
A8  SEEN  IN  AN  INVEBTINQ  TELESCOPE. 


WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 


ABIEL. 


UMBRIEL. 


TITANIA. 


OBEBON. 


Horth. 


Jan. 


Feb. 


Mar. 


1 

8 

16 

24 

31 

8 

15 

23 

1 

9 

16 

24 

Apr.     1 

8 

16 

23 

May     1 

8 

16 

24 

31 
June  8 
15 
23 
30 


8.8 
22.3 
11.7 

1.2 
14.7 

4.1 
17,5 

7.0 
20.4 

9.9 

23.5 
12.8 

2.3 
15.7 

5.2 

ia7 

8.1 
21.6 
11.1 

0.5 

14.0 
3.5 

17.0 
6.5 

19.9 


South. 

— a" 


North. 


Jan. 


Feb. 


2 
10 
17 
25 

1 


h 
15.1 

4.5 
18.0 

7.4 
20.9 


Mar. 


9  10.3 
16  23.8 
24  13.2 

3  2.7 
10  16.1 


Jan. 


Feb. 


Mar. 


^h^ 

0.9 

7.8 

14.7 

21.6 

4.5 

11.4 

18.3 

1.2 

8.1 

15.0 


Apr. 


May 


June 


July 


18 
25 

2 

9 
17 

25 
2 
10 
17 
25 

1  20.3 
9    9.7 

16  23.2 
24  12.7 

2  2.2 


5.6 
19.1 

8.5 
22.0 
11.4 

0.9 
14.3 

3.8 
17.3 

6.8 


Apr. 


May 


June 


July 


d 

3 
11 
19 
27 

5 

13 
21 

1 

9 
17 

25  21.9 
3  4.8 
11  11.7 
19  18.6 
28    1.6 

6  a5 

14  15.4 

22  22.3 

31    5.3 

8  12.2 

16  19.1 

25    2.1 

3    9.0 


Soath. 

— ar 


Jan. 


Feb. 


Mar. 


5  2.6 
13  9.5 
21  16.4 
29  23.3 

7    6.2 

15  13.1 
23  20.0 
3  2.9 
11  9.8 
19  16.7 


North. 

— r 


27 
Apr.  5 
13 
21 
80 

May  8 
16 
25 

June  2 
10 

18 

27 

July    5 


23.6 

6.5 

13.4 

20.4 

3.3 

10.2 

17.1 

0.1 

7.0 

13.9 

20.9 

3.8 

10,7 


Jan. 


Feb. 


Mar. 


Apr. 
May 

June 
July 


3 
11 
20 
29 

6 

15 

24 

4 

12 
21 

30 

7 

16 

25 

4 

12 
21 
30 
7 
16 


h^ 

3.4 

20.4 

13.3 

6.2 

23.1 

16.0 

ao 

1.8 

ia7 

11.7 

4.6 

21.5 

14.4 

7.4 

0.3 

17.3 
10.2 
3.1 
20.1 
13.0 


Soatk. 

— a" 


Nortti  and  South. 


Jan. 


Feb. 


7 
16 
24 

2 

11 


h 
11.9 

4.8 
21.7 
14.6 

7.6 


25    6.0 

3  22.9 

12  15.9 


Mar. 


Apr. 


20  0.5 
28  17.4 
8  10.3 
17  3.2 
25  20.1 


3  13.1 

12    6.0 

20  22.9 

29  15.8 

May    8    8.8 

17  1.7 
25  18.7 
June  3  11.6 
12  4.6 
20  21.5 

29  14.4 

July    8    7,4 

17    0.3 


d    h 
Jan.    3  13.4  8. 
10    7.0  N. 
17    0.5  8. 

23  laON. 

30  11.6  8. 

Feb.   6    5.1  N. 

12  22.6  & 

19  lai  N. 
26    9.7  S. 

Mar.    4    3.2  N. 

10  20.8  S. 
17  14.3  N. 

24  7.9  S. 

31  1.4  N. 
Apr.    6  ia9  8. 

13  12.5  N. 

20  6.0  a 
26  23.6  N. 

May   3  17.1  S. 
10  10.7  N. 

17  4.2  a 
23  21.8  N. 
30  15.3  a 
June  6  aO  N. 
13   2.4  a 


Period  of  Ariel, 
Period  of  Umbriel, 


d      h 
2    12.489 

4      3.460 


a — E — 

Period  of  Titanla,         8    16.942 
Period  of  Oberon,        13    11.119 


Non.— For  Ariel  only  every  third  elongation  is  giren,  and  for  Umbriel  ereiy  alternate  ona^    The  Intermediate 
may  be  found  by  adding  moltlplea  of  the  i>eriod  of  the  satellite. 


SATELLITE  OF  NEPTUNE,   1888. 
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Jan.    14, 

234.7 

Sept  14, 

237.1 

Not.    17, 

236i8 

1^7 
1&6 
17.0 


APPABENT  OBBIT  OF  TRB  8ATBLLITB  OF  NBPTUNB  IN  188S, 
AS  8BBN  IN  AN  INVBBTINO  TELBSCOPB. 


' 


WASHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATIONS. 

floothWert. 

North  EMt 

South  Wert. 

North  East 

SoaihWflst 

North  BMt 

d     h 

Jan.      2    0.9 

7  22.0 

13  19.0 

19  16.1 

25  13.1 

d     h 
Jan.      4  23.4 
10  20.5 
16  17.6 
22  14.6 
28  11.6 

d     h 

Aug.    29  23.3 

Sept.     4  20.3 

10  17.3 

16  14.3 

22  11.4 

d     h 

Sept.     1  21.8 

7  18.8 

13  15.8 

19  12.8 

25    9.9 

d      b 

Nov.      2  14.5 

8  1L5 

14    &5 

20    5.6 

26    2.6 

d     h 
Nov.      5  13.0 
11  10.0 
17    7,1 
23    4.1 
29    1.1 

31  10.1 
Feb.      6    7.2 
12    4.2 
16    1.3 
23  22.3 

Feb.      3    8.7 

9    5,7 

15    2.8 

20  23.8 

26  20.8 

28    8.4 
Oct.       4    5.4 
10    2.4 
15  23.4 
21  20.4 

Oct.       1    6.9 

7    3.9 

13    0.9 

18  21.9 

24  19.0 

Deo.      1  23.6 

7  20.7 

13  17.7 

19  14.7 

25  11.7 

Dec      4  22.2 
10  19.2 
16  16.2 
22  13.2 

28  10.2 

29  19.4 

Mar.      3  17.9 

27  17.5 

30  16.0 

31    8.8 

34    7.3 

The  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
oriiit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satelUto 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5'*  2P.045. 


In  the  above 
die  orbits. 


the  central  circle  represents  the  planet,  and  is  on  the  same  scale 
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PHENOMENA,    1888. 


WASHINGTON  MEAN  TIME. 


Jan. 


IB 


1  23  - 

2  18  - 

3  8- 

4  19  - 

5  15  46 

5  18  22 

7  7- 

8  18  10 

9  2- 
9  6  36 

12  10  .% 
18  3  - 

21  3  - 

22  15  43 
22  21  - 


23  16  - 

24  6  - 

27  20  20 

28  -  - 
Feb.  1  23  47 

2  14  47 

5  7  27 

6  2- 

8  3  43 
11  -  - 

11  17  - 

12  16  11 

15  19  - 

16  7  - 
16  15  - 

19  0  6 
23  2  - 

23  17  - 

24  2  57 

26  15  - 

27  20  - 

29  6  23 
Mar.  1  5  45 

3  2- 

3  17  28 

3  18  - 

9  4  28 
10  13  8 

16  13  - 

17  8  28 

19  11  - 
21  2  - 

21  14  - 

22  10  46 
27  8  - 

27  14  50 

28  9  7 

30  0  - 


PLANETARY  CO 

6  119 U-    i°5l' 

9       greatest  Hel.  Lat,  N. 
$       in  Aphelion. 

a  ^O 

(5<J3> S—  2  46 

<J  §  3> $—    427 

□  So 

6  1tl> U—   4  12 

6%  S S-  140 

6  9  1> 9-  2  16 

<55J) g—  3  49 

6  9Q  Superior. 
Q      Stationary. 

<JW1> V+    326 

^       greatest  Hel.  Lat.  S. 
<J  5l  ;V  Scorpii ...    •  -h    0    8 
6  h  D >24-110 

J>      eclipsed,  vis.  at  Wash. 

<5  S  3) S-   429 

6  i  D ^-251 

(5^  J) ^^4    2 

tp       Stationary. 

<J9D 9-1  24 

O      eclipsed,  iuvis.  at  Wash. 

<5SD 84-39 

a  wo. 

8       in  Perihelion. 

$       greatest  elong.  E.    18   7 

6^  D V-h   325 

8       StatiouoT}'. 

nJilQ 

6  h  D h-^  122 

8       neatest  Hel.  Lat.  N. 

?       in  8 

6  &  1> S—    422 

6  i  D ?—    2  36 

<5   5  O  Inferior. 

6  2ll> :jf-   3  47 

^       Stationary. 

<5  9  J) \  .  9-4-  0  18 

<JSJ) S-h5    8 

8       Stationary. 

6W  1> W  4-   3  17 

O      enters  Yi  Spring  com. 
21      Stationar}'. 

6  hl> h-^  120 

(JS9 S-h02 

6  &1> S-4  16 

6S1> ^-2  35 

§       greatest  elong.  W.  27  49 


NSTELLATIONS. 


d         ll       lU 

Mar.  30  10  - 
31  1  28 
31     7    - 

Apr.  2  4- 
3  20    - 

8    5  58 

8    8    8 

10  13    - 

13  12    - 

13  16  32 

18  10    - 

18  19  21 

20  15    - 

23  23  57 

24  4  25 

24  16    - 

27    8    8 

May    5     1     - 

8  15  45 

9  16    - 

10  5    3 

10  7    - 

11  0  30 

14  6  - 
14  15    - 

16  2  28 

19  17    - 

20  10    - 

21  5  42 

21  8  18 

21  12  - 
21  13  - 
24  13  41 

24  15  - 
31  20    - 

June   5    2- 

6  12    - 

7  8  48 

8  2  44 

11  3  55 

12  3  - 
12  14  40 

17  1  - 
17  15  11 
17  19  43 

19  14    - 

19  23    - 

20  7  - 
20  18  27 

25  6   - 

27    6    - 
July    3    2- 


O        I 

332 


>i       Stationary. 

62tl> 2f 

8  in  Aphelion. 

9  in  Aphelion. 

8  &0 


<55J> 5-4-1  16 

<5  9  J) 9-4-    223 

g  so 

<559 »—  110 

<J  W<C W-h   3   5 

n  >20 

6hl> h-t-  1   5 

b       greatest  Hel.  Lat.  S. 

6  &  1> 5—   4  17 

6  6  1> d—   3  16 

9       greatest  Hel.  Lat  8. 

6  21  1> J»—   326 

6Qi $—    034 

<5  9  D 94-  350 

<JSD »-^5    6 

S  $  O  Superior. 

6^  1> V-H   259 

8       in  Perihelion. 

<5  W  S V—  232 


6h  ^ 1Z4-0  43 

6WQ 

6  21?'  Scorpii .  .  .  •  4-    0    2 

6  il> ^—432 

6&1> S—  425 

^      Stationary. 

6  2l2> 21—   334 

5       greatest  Hel.  Lat.  N. 

<5  W  9 V—   054 

<5  5  (? $4-    047 

<JWJ> W4-    2  57 

<J9J) 94-   339 

<?SD 54-229 

5       greatest  elong.  E.   24  24 

6hl>' h4-    020 

5       inQ 
<5  S  D 

6S1> 


S—   436 
S—   547 


§  Stationary. 

9  iiiQ 

O  enters  2B,  Summer  com. 

i2ll>  .... 21--  3  51 

5  Stationary. 

5  in  Aphelion. 

O  Apogee. 


PHENOMENA,    1888. 
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WASHINGTON  MEAN  TIME. 


d  n  m 

July  4  4- 

4  17  34 
8  -  - 
8  12  - 
8  12  - 

8  12  9 
8  12  14 

10  2  36 

11  2  - 

14  21  18 

15  19  59 
17  15  - 

17  23  30 
19  3  - 
22  -  - 

22  2  - 

22  22  - 

23  11  - 
26  20  - 
28  14  - 

Aug.  1  2  39 
18- 

5  15  43 

5  16  - 

6  \6  21 

7  -  - 
7  15  32 

10  6  - 

11  4  22 
13  3  32 

13  11  - 

14  6  27 
14  11  - 

19  15  - 

20  14  - 

23  8  - 

24  10  - 
28  11  23 

Sept  3  7  24 
3  19  - 

6  6  59 

6  13  44 

7  13  47 
10  16  40 
10  16  50 

10  21  - 
13  0  - 

18  10  - 

19  0  - 
19  3  - 

21  22  - 

22  2  - 
22  8  - 


PLANETARY  CO 

o 

J) tp  4-    258 

O      eclipsed,  invis.  at  Wash. 
6  S  ©Inferior. 
<5S9 S—    5  32 

6  9  1> 94-1  57 

<J5J) 5—   3  35 

<5  >2  :d h-h  0  1 

<5  ?  O  Superior. 

6  Q  D S-   4  40 

6  S  D ^-6  40 

9       greatest  Hel.  Eat.  S. 

6:iii> ^-4  5 

^       Stationary. 

J>      eclipsed,  vis.  nt  Wa^h. 

□  ^o 

21      Stationary. 
9       in  Perihelion. 

6h9 h-  035 

t}  .  greatest  eloiig.  W.  19  31 
6  ^  1> tp4-256 

6hQ 

<JSD S-H   018 

6  hl> h—  016 

0      eclipsed,  iiivis.  at  Wash. 

6  9  D 9-042 

b       in  Perihelion. 

6&D S-   4  44 

<J  I  J) S—   650 

<58>Z fi-h    039 

62ll> If-   4   8 

9       greatest  Hel.  Lat.  N. 

a:yo 

$       greatest  Hel.  Lat.  N. 

6  ^  Q  Superior. 
D  W  O 

<5WJ) W-4-   2  47 

6h  1> h—   034 

^      Stationar}\ 

<5g3) 5—   3  46 

<J?D ?—   332 

<5  I  D S-   441 

6$1> ^-67 

6  i2t <?-   212 

8       in8 

<j|8 1-4-    128 

(J59 S—  0  14 

O  enters  :^  Autumn  com. 
6  S  aVirginis  .  .  •  —  0  55 
2  21  P'  Scorpii ...    •  -h    0  28 


N8TELLATI0NS. 


d 

b  m 

Sept.  23 

5  - 

24 

18  57 

30  22  16 

Oct.  5 

1  56 

6 

10  43 

6  12  0 

7  23  - 

8 

7  31 

9 

6  - 

9 

10  .9 

9 

12  - 

9  20  - 

13  14  - 

19 

19  - 

22 

0  57 

28 

11  3 

31 

7  - 

Nov.  1 

15  - 

1 

15  33 

2 

18  43 

5 

2  13 

5 

9  26 

6 

5  - 

7 

6  44 

8 

3  - 

8  20  - 

11 

6  - 

12  21  - 

16 

13  - 

16 

13  - 

18 

5  48 

22 

1  - 

24 

19  57 

29 

4  29 

30 

4  - 

Dec.  1 

15  37 

2  23  30 

3 

1  - 

5 

8  46 

5 

9  - 

6 

5  14 

8 

6  - 

10 

0  - 

15 

10  25 

16 

13  - 

20 

5  - 

20  16  - 

22 

0  56 

26  14  30 

28 

2  - 

30  20  57 

31 

2  - 

W  9 

y       in  Aphelion. 

6^  D V-4-    2  34 

6  h,  1^ H  —    056 

<JSD |-    4  40 

<59J) $-5   7 


ijyj).......)2  —  8   9 

S       greatest  eloiig.  E.   25  14 

62n> 21—  333 

(J  5  9 5-3  9 

6  g  D ^-  438 

9       in  8 

6  so 

t}       greatest  Hel.  Lat  S. 
y       Stationary. 
<5tpj> tp-h2  23 

6hl> h-  117 

6  ^  Q  Inferior. 
8       in  Q 

6  ^D S-    4  44 

<55J) 5  —    450 


?z3 


6 
28 


62ll> 

(5  9  D 

{2       in  Perihelion. 

6  f  1> ^—235 

g       Stationary. 


f  greatest  Hel.  Lat.  S. 

9  in  Aphelion. 

^  greatest  Hel.  Lat.  N. 

$  greatest  elong.W.  19  34 


^ 


220 


6^  1> 

6hl> h-  131 

<5  53) S—  453 

12       Stationaiy. 

(J  S  }> 5-324 

62ll> 21—  238 

^      in  Perihelion. 

(59J) 9-24 

9       greatest  Hel.  Lat.  S. 

6  $  1> ^-015 

62tO 
5       io8 

<J  U;  3) VH-   226 

6  ^2t 5-18 

5       in  Aphelion. 

O      enters  "VJ,  Winter  com. 

6hl> h—   132 

<J  S  D 6—  5    1 

<5  S  O  Superior, 


Perigee, 


21—  211 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

(  Norik  LatUudes  and  West  Longitudes  are  Considered  Positive.) 

▼     ^^tAm^Jt^ 

Reduction 
to 

Longltode 

Plaoa. 

L«atttaue. 

Geocentric 

Log  p» 

, 

1 

Ladtnde. 

From  Wiishington. 

Fiom  OrasBwieh. 

Abo 

-f-  60*  26  56!8 

—    9  63.5 

9.998902 

h    m      s 

-  6  37  18.50 

^^^ 

h    m      .       1 

1  29    6.41 

1  Adelaide  • 

-  34  55  33.8 

+  10  47.6 

9.999527 

- 14  22  32.51 

— 

9  14  20.42 

Albany     . 
Alfred  (N.Y.) 

+  42  39  49.5 

-  11  28.2 

9.999336 

-  0  13  12.87 

+ 

4  54  59.22 

-h  42  15  19.8    —  11  27.2 

9.999346 

+  0    2  55.00 

+ 

5  11    7.09 

Algler 

-f  36  45     2.7    —  n    1.6 

9.999483 

-  5  20  23.48 

— 

0  12  11.39 

Allegheny 

-f  40  27  41.6 

—  U  21.6 

9.999391 

+  0  11  50.84 

+ 

5  20    2.93 

Altona 

+  53  32  45.3 

—  11    0.8 

9.999063 

-  5  47  58.44 

— 

0  39  46.35 

Amherst  . 

-f  42  22  15.6 

—  11  27.5 

9.999343 

-  0  18    4.8 

+ 

4  50    7.3 

Annapolis 

+  38  58  53.5 

—  U  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.49 

Ann  Arbor 

-f  42  16  48.0 

—  11  27.3 

9.999346 

+  0  26  43.10 

+ 

5  34  55.19 

Armagh  . 

-f  54  21   12.7 

—  10  54.9 

9.999043 

-  4  41  36.6 

+ 

0  26  35.5 

Athens     . 

-f  37  58  20.0 

—  11    9.4 

9.909453 

-  6  43    7.8 

— 

1  34  55.7 

Berlin 

-f  52  30  16.7 

—  11    7.7 

9.999088 

-  6    1  47.00 

— 

0  53  34.91 

Berne 

-f  46  57     8.7 

^  11  29.2 

9.999227 

-  5  37  58.1 

— 

0  29  46.0 

Bethlehem 

-f  40  36  23.9 

—  11  22.2 

9.999368 

-  0    6  40.19 

+ 

5    1  31.90 

Birr  Castle 

+  53     5  47.0 

—  11    3.9 

9.999074 

—  4  36  31.2 

+ 

0  31  40.9 

Bologna   . 

-f  44  29  47.0 

—  11  30.5 

9.999289 

-  5  53  36.7 

— 

0  45  24.6    I 

Bonn 

-f  50  43  45.0 

—  11  17.3 

9.999132 

-  5  36  35.38 

— 

0  28  23.29 

Bothkamp 

+  54  12     9.6 

—  10  56.0 

9.999047 

-  5  48  42.9 

r— 

0  40  30.8 

Breslau    .         , 

+  51     6  56.5 

—  11  15.4 

9.999122 

—  6  16  20.80 

— 

1    8    8.71 

Brussels  . 

+  50  51  10.5 

—  11  16.8 

9.999129 

-  5  25  40.7 

— 

0  17  28.6 

Cambridge  [Englanc 

0 

-f  52  12  51.6 

—  11    9.4 

9.999095 

-  5    8  34.84 

— 

0    0  22.75 

Cambridge  (Mass.)  . 

+  42  22  48.3 

—  11  27.6 

9.999343 

—  0  23  41.11 

+ 

4  44  30.98 

Cape  of  Good  Hope  . 

-  33  56     3.4 

+  10  39.0 

9.999550 

-  6  22    7.1 

— 

1  13  55.0 

s                                               s 

Chapultepec 

-f-  19  25  17.5 

—    7  12.0 

9.999841 

+   128  26.15 

+ 

6  36  38.24 

Charkow  . 

+  50    0  10.2 

—  11  20.5 

9.999150 

-  7  33    6.8 

2  24  54.7 

Chicago   . 

-f  41  50     1.0 

—  11  26.2 

9.999357 

+  0  42  14.69 

+ 

5  50  26.78 

Christiania 

-f  59  54  43.7 

—  10    0.2 

9.998914 

-  5  51    5.94 

— 

0  42  53.85 

Cincinnati  {New  Ohs 

.) 

+  39     8  19.5 

—  11  15.8 

9.999424 

+  0  29  29.20 

+ 

5  37  41.29 

Cincinnati  {Old  Ohs. 

) 

+  39     6  26.5 

—  11  15.6 

9.999425 

+  0  29  46.85 

+ 

5  37  58.94 

Clinton     • 

+  43    3  17.0 

—  1128.9 

9.999326 

-  0    6  34.65 

+ 

5    1  37.44 

Coimbra  . 

+  40  12  25.8 

—  11  20.6 

9.999398 

-  4  34  37.6 

+ 

0  33  34.5 

Copenhairen 

+  55  41  13.6 

—  10  43.9 

9.999011 

—  5  58  31.3 

— 

0  50  19.2 

s                  ^ 

Cordoba  . 

-  31  25  15.4 

+  10  13.5 

9.999608 

-  0  51  27.0 

+ 

4  16  45.1 

Cracow    . 

+  50    3  50.0 

—  11  20.3 

9.999149 

-  6  28    2.46 

— 

1  19  50.37  i 

1 

Dantzig    .         < 

+  54  21   18.0 

—  10  54.9 

9.999043 

-  6  22  51.4 

— 

1  14  39.3 

Dorpat     .         . 

+  58  22  47.4 

—  10  17.6 

9.998948 

—  6  55    5.6 

— 

146  53  5    ; 

Dresden  .        . 

+  51     2  16.8 

—  11  15,8 

9.999124 

-  6    3    6.93 

— 

0  54  54.84 

Dublin 

+  53  23  13 

—  11    1.9 

9.999066 

-  442  50 

+ 

02522 

Diisseldorf 

+  51   12  25 

—  11  15.0 

9.999120 

-  5  35  17 

— 

027    5 

Dun  Echt 

+  57     9  36 

—  10  30.2 

9.998977 

-  4  58  32.1 

+ 

0    9  40.0 

Durham   . 

+  54  46    6.2 

—  10  51.6 

9.999033 

-  5    1  52.3 

+ 

0    6  19.8    i 

Edinburgh 

+  55  57  23.2 

—  10  41.5 

9.999005 

-  4  55  29.04 

+ 

0  12  43.05 

Florence  . 

+  43  46     4.1 

—  11  29.9 

9.999:U)8 

-  5  53  13.6 

— 

0  45    1.5 

Geneva    . 

+  46  11  58.8 

—  11  30.1 

9.999246 

-  5  32  48.86 

— 

0  24  36.77 

Greorgetown 

+  38  54  26.2 

—  11  14.6 

9.999430    +00    6.20 

+ 

5    8  18.29 

Glasgow  (Missowri) , 

+  39  13  45.6 

—  11  16.2 

9.999422    +    1     3    5.93 

+ 

6  11  18.02 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

Latitude. 

Beduotion 
to 

I^«/t>. 

Longitade 

FlAoe. 

Geooentrio 

Latitude. 

Fh>m  Waohtngtop. 

From  Greenwich. 

1 

c           <           #/ 

1          H 

h    m      8 

h    m      8 

Glasgow  {Scotland)  . 

+  55  52  42.8 

— 

10  42.2 

9.999006 

-  4  51     1.5 

+ 

0  17  10.6 

Gottingen 

+  51  31  47.9 

— 

11  13.3 

9.9991 12 

—  5  47  58.33 

-^ 

0  39  46.24 

Gotha 

+50  56  37.5 

— 

11  16.3 

9.999127 

-  5  51    2.62 

^ 

0  42  50.53 

Greenwich 

+51  28  38.4 

— 

11  13.6 

9.999113 

-  5    8  12.09 

0    0    0 

Hamburg 

+53  33    7.0 

— 

11    0.8 

9.999062 

-  5  48    5.8 

— 

0  39  53.7 

Hanover  . 

+43  42  15 

... 

11  29.8 

9999309 

-  0  19    4.13 

+ 

4  49    7.96 

Hastings-on- Hudson . 

+  40  59  25 

— 

11  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.7 

Haverford 

+40    0  40.1 

— 

1 1  19.8 

9.999402 

-  0    6  59.34 

+ 

5    1  12.75 

Helsincfors 

+60    9  43.3 

— 

9  67.1 

9.998909 

-  6  48    1.25 

— 

1  39  49.16 

1                          ^^ 

Hudson    . 

1 

+41  14  42.6 

— 

11  24.4 

9.999371 

+  0  17  32.0e 

+ 

5  25  44.15 

1 
Karlsruhe 

+49     0  29.6 

^. 

11  24.2 

9.999175 

-  5  41  48.60 

— 

0  33  36.51 

Kasan 

+  55  47  24.2 

— 

10  43.0 

9.999009 

-  8  24  41.0 

— 

3  16  28.9 

Kew 

+51  28    6 

— 

11  13.6 

9.!)99114 

-  5    6  57.0 

4- 

0    1  15.1 

Kiel 

+54  20  29.7 

— 

10  55.0 

9.999043 

-  5  48  47.85 

— 

0  40  35.76 

Kiew 

+50  27  11.1 

— 

11  18.6 

9.999139 

-  7  10  12.73 



2    2    0.64 

Kdnigsberg 

+54  42  50.6 

.— 

10  5^0 

9.999034 

-  6  30  11.00 

— 

1  21  58.91 

Kremsmiinster . 

+48     3  23.7 

-~ 

11  27.0 

9.999199 

-  6    4  44.3 



0  56  32.2 

Leiden 

+52     9  20.0 

-~ 

11    9.8 

9.999097 

-  5  26    8.44 



0  17  56.35 

Leipzig    . 

+51  20     6.3 

11  14.3 

9.999117 

-  5  57  46.11 



0  49  34.02 

1  Leytou     . 

+  51  34  34 

— 

11  13.0 

9.9991 1 1 

-  5    8  11.22 

+ 

0    0    0.87 

:  Lisbon  {Marine  Obs.) 

+  38  42  17.6 

.. 

11  13.5 

9.999435 

-  4  3147.1 

4- 

0  36  25.0 

!  Lisbon  {Royal  Ohs.) . 

+38  42  31.3 

— 

11  13.6 

9.999435 

^  4  31  27.41 

+ 

0  36  44.68 

1  Liverpool 

+  53  24     4 

^"^ 

11     1.8 

9.999066 

-  4  55  54.9 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

— 

10  58.6 

9.999055 

-  5  50  57.64 

— 

0  42  45.55 

Lund 

+  55  41  52.1 

10  43.8 

9.999011 

-  6    0  57.11 

— 

0  52  45.02 

Lvons 

+  45  41  40.0 

II  30.5 

9.999259 

-  5  27  19.95 

— . 

0  19    7.86 

Madison  . 

+43    4  36.7 

— 

11  28.9 

9.999325 

+  0  49  25.80 

+ 

5  57  37.9 

Madras 

+  13     4     8.1 

— 

5    3.3 

9.999926 

-10  29  11.5 

5  20  59.4 

Madrid     . 

+40  24  30.0 

..« 

11  21.4 

9.999393 

-  4  53  26.7 

+ 

0  14  45.4 

Manheim . 

+49  29  11.0 

11  22.5 

9.999163 

-  5  42    2.61 

— 

0  33  50.52 

Marburg  . 

+50  48  46.9 

~m. 

11  16.9 

9.999130 

-  5  43  17.1 

— 

0  35    5.0 

Markree  . 

+54  10  31.8 

— 

10  56.2 

9.999047 

-  4  34  23.7 

+ 

0  :^  48.4 

Marseilles 

+43  18  19.1 

~m. 

11  29.3 

9.999320 

-  5  29  46.73 

— 

0  21  34.64 

Melbourne 

-37  49  53.3 

+ 

11    8.6 

9.999456 

-14  48    6.9 

— 

9  39  54. 17 

Mexico     . 

+  19  26     1.3 

— 

7  12.2 

9.999840 

+    1  28  14.58 

+ 

6  36  26.67 

Milan 

+45  27  59.2 

... 

1 1  30.6 

9.999265 

-  5  44  58.06 

— 

0  36  45.97 

Modena    . 

+44  38  52.8 

— 

11  30.6 

9.999285 

-  5  51  54.9 

— 

0  43  42.8 

Montsouris 

+48  49  18.0 

—. 

11  24.8 

9.999180 

-  5  17  32.77 



0    9  20.68 

Moscow    . 

+  55  45  19.8 

.— 

10  43.3 

9.999009 

-  7  38  29.0 

— 

2  30  16.9 

Mount  Hamilton 

+37  20  23.5 



11    5.5 

9.999468 

+  2  58  22.05 

+ 

8    6  34.14 

i 
Munich    . 

+48     8  45.5 

__ 

11  26.7 

9.999197 

-  5  54  38.22 

.- 

0  46  26.13 

Naples     . 

+40  51  45.4 

.- 

11  23.1 

9.999381 

-  6    5  13.0 

— 

0  57    0.9 

Nashville 

+36    8  58.2 

.» 

10  57.3 

9.999497 

+  0  39    0.68 

+ 

5  47  12.77 

Neuchatel 

+46  59  51.0 

.-. 

11  29.1 

9.999226 

-  5  36    2.3 

— 

0  27  50.2 

New  Haven 

+41   18  36.5 

— 

11  24.6 

9.999370 

-  0  16  29.90 

+ 

4  51  42.19 

fiew  York  {CQlwmb.CoU,) 

+40  45  23.1 

.. 

11  22.7 

9.999384 

-  0  12  18.40 

+ 

4  55  53.69 

New  York  (BirrHXRFUED) 

+40  43  48.5 

— 

11  22.6 

9.999384 

-  0  12  15.47 

+ 

4  55  56.62 
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POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


Place. 


Nice 

Nicolaeff 

Odessa 

Ogden 

0-Gyalla 

Olmiitz 

Oxford  (Radcliffe) 

Oxford  ( University) 

Padua 

Palermo   . 

Paramatta 
Paris 

Philadelphia 
Pola 
Potsdam  . 

Poughkeepsie   • 
Prague     . 
Princeton 
Pulkowa  . 
Quebec 

Rio  de  Janeiro . 
Rochester 
Rome  (Coll  Ram,) 
Saint  Petersburg 
San  Fernando  . 

Santiago  de  Chile 
Schwerin . 
Senf\enberg 
Speier 
Stockholm 

Stonyhurst 
Strassburg  {New  Obs,) 
Strassburg  {Old  Obs.) 
Sydney  . 
Taschkent 

Toulouse . 
Turin 

Twickenham    . 
Univ.  of  Virginia 
Upsala 

Utrecht    . 

Venice 

Vienna  {Josephstad€) 

Vienna  {New  Obs.) 

Vienna  {Old  Obs.) 

Warsaw  . 
Washington 


Latitnde. 


+  43 

+  46 
+  46 
+  41 

+  47 


43 

58 
28 
13 
52 


n 


16.7 
20.6 
36 
8.6 
43.4 


+  49  35  43 
+  51  45  36.0 
+  51  45  34.2 
+  45  24    2.5 
+  38     6  44 

-  33  48  49.8 
4-48  50  11.8 
-h  39  57  7.6 
+  44  51  49.0 
-f  52  22  56 

+  41  41   18 
+  50    5  18.8 
-f  40  20  57.8 
+  59  46  18.7 
+  46  48  17.3 

-  22  54  23.8 
+  43    8  15 
+  41  53  53.7 
+  59  56  29.7 
+  36  27  41.5 

-  33  26  42.0 
+  53  37  38.2 
+  50  5  10.1 
+  49  18  55.4 
+  59  20  33.0 

+  53  50  40 
+  48  34  59.7 
+  48  34  53.8 

-  33  51  41.1 
+  41   19  32.2 


+  43  36 
+  45  4 
+  51  27 
-f38  2 
59  51 


+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 


52  5 
45  25 

48  12 
48  13 
48  12 

52  13 
38  53 


47 
6.0 
4.2 
1.2 

31.5 

10.5 
49.5 
53.8 
55.4 
35.5 

5.7 

38.8 


Beduction 

to 

Geocentric 

Latitude. 


» 


—  II  29.8 
—II  29.2 

—  11  29.8 
—11  24,3 

—  II  27.4 

—  II  22.1 

—  U  12.0 

—  II  12.0 

—  11  30.6 

—  II  10.2 

-f 10  37.8 

—  11  24.8 

—  11  19.5 

—  I]  30.6 

—  II    8.4 

—  11  25.8 

—  11  20.2 

—  11  21.2 

—  10    1.8 

—  1 1  29.4 

+  8  14.0 

—  11  29.0 

—  11  26.3 

—  9  59.8 

—  10  59.5 

+  10  34.4 

—  II    0.2 
- 1 1  20.2 

—  II  23.2 

—  10    6.9 

—  10  58.7 

—  II  25.5 

—  1 1  25.5 
+  10  38.3 

—  II  24.7 

—  II  29.7 

—  II  30.7 

—  II  13.7 

—  1 1     9.8 

—  10    0.8 

—  II  10.2 

—  II  30.6 

—  1 1  26.6 

—  1 1  26.5 

—  II  26.6 

—  II    9.4 

—  II  14.5 


Log  /). 


9.999309 
9.999226 
9.999239 
9.999372 
9.999204 

9.999160 
9.999106 
9.999106 
9.999266 
9.999449 

9.999553 
9.999179 
9.999404 
9.999280 
9.999091 

9.999360 
9.999148 
9.999394 
9.998917 
9.999231 

9.999782 
9.999324 
9.999355 
9.998913 
9.999490 

9.999561 
9.999061 
9.999H8 
9.999167 
9.998927 

9.999055 
9.999186 
9.999186 
9.999552 
9.99*1369 

9.<)993I2 
9.999275 
9.9991 14 
9.999448 
9.998915 

9.999098 
9.999266 
9.999195 
9.999195 
9.999195 

9.999095 
9.999430 


Longitude 


From  Washington. 


h     m      8 

-  5  37  24.29 

-  7  16  6.2 
-7  11  14.4 
-f  2  19  47.52 

-  6  20  57.68 

-  6  17  14.7 

-  5  3  9.5 
-53  11.69 

-  5  55  41.22 

-  6    1  37.1 

-15  12  18.3 

-  5  17  33.11 

-  0    7  33.64 

-  6    3  35.27 
-6    0  29 

-  0  12  38.5 

-  6    5  53.5 

-  0    9  34.54 

-  7    9  30.76 

-  0  23  22.8 

-  2  15  30.68 
+  038 
-5  58    6.79 

-  7    9  25.6 

-  4  43  22.5 

-  0  25  29.7 

-  5  53  52.8 

-  6  14  2.7 
-5  41  57.7 

-  6  20  26.09 

-  4  58  19.41 

-  5  39  16.74 

-  5  39  14.58 
- 15  13    2.7 

-  9  45  22.89 

-  5  14  3.2 
-5  39    0.5 

-  5  6  59.0 
+  0    5  53.13 

-  6  18  42.28 

-  5  28  43.8 

-  5  57  37.5 

-  6  13  37.4 

-  6  13  33.31 

-  6  13  43.83 

-  6  32  19.5 
0    0    0 


From  Greenwich. 
Ji     m      ii 

-  0  29  12.20 
-2    7  54.1 

-  2  3  2.3 
+  7  27  59.61 

-  1  12  45.59 

-  1  9  2.6 
+  05  2.6 
+  05    0.40 

-  0  47  29.13 

-  0  53  25.0 

-10    4    6.2 

-  0  9  21.02 
+   5    0  38.45 

-  0  55  23.18 

-  0  52  17 

+  4  55  33.6 

-  0  57  41.4 
+  4  58  37.55 

-  2  1  18.67 
+  4  44  49.3 

+  2  52  41.41 
+  5  1120 

-  0  49  54.70 

-  2  1  13.5 
+  0  24  49.6 

+  4  42  42.4 

-  0  45  40.7 

-  1    5  50.6 

-  0  33  45.6 

-  1  12  14.00 

+  0  9  52.68 
-0  31  4.65 
-0  31  2.49 
-10    4  49.6   ] 

-  4  37  10.80 

-  0    5  51.1 

-  0  30  48.4 
+  0  1  13.1 
+  5  14    5.22 

-  1  10  30.19 

-  0  20  31.7 

-  0  49  25.4 

-  1    5  25.3 

-  1    5  21.22 

-  1    5  31.74 

-  124  7.4 
+  58  12.09 
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0 

Place. 

Latitude. 

Reduction 

to 

Geocentric 

Latitude. 

Log/?. 

Longitude 

From  Washington. 

From  Green wloh. 

West  Point 
Wilhelmshaven 
Williamstown  {Mass,) 
W  illiamstown  (y^idoria) 
Wilna 

Windaor  . 

Zurich     .        .        • 

0           1           II 

+  41  23  31 
+  53  31  52.0 
+  42  42  49 

-  37  52    7.2 
+  54  41     0 

-  33  36  28.9 
+  47  22  40.0 

—  11  84.9 

—  11    0.9 

—  11  28.3 
+  11    8.8 

—  10  513 

+  10  35.9 

—  11  28.5 

9.909368 
9.999063 
9.999334 
9.999455 
9.999035 

9.999558 
9.999216 

h     m      8 

-  0  12  22.71 

-  5  40  47.30 

-  0  15  18.6 
- 14  47  50.9 

-  6  49  24.0 

-15  1133.8 

-  5  42  24.7 

h     m      8 

+  4  55  49.38 

-  0  32  35.21 
+  4  52  53.5 

-  9  39  38.8 

-  141  11.9 

-10    3  20.77 

-  0  84  12.6 

POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GR^BENWIOH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  th^  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
jolar  time,  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Bay  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  TYme,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TViie,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difierence  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  asti'onomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time,     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3"  56"  shorter  than 
the  mean  solar  day ;  365J  solar  days,  or  a  year,  being  divided  into  366J  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3°*  56'  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day, — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  oVlock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time ;  and  January  9th,  2  o^clock, 
P.  M.,  civil  time,  is  also  January  9th,  2**,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A,  Jlf.,  take  one 
from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  Af.,  take  away  the  designation  P.  Af.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M.  after  it,  if  it  is  less  than  12 
hours.     If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  1  to  the  days,  and  write 
A,  M.     For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o^clock,  • 
A.  M.  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow:  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun*s  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time,  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  difierences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^0°^  0".  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is  time  bofore 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  tJie  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1888,  May  30,  at  a  place  whose 
longitude  is  180*  20^,  or  12^  1°»  20«  west  from  Greenwich. 

h      m      8 
Local  apparent  time  May  30,        0      0      0 

Longitude  from  Greenwich  (additive)  .       12      1     20 

Greenwich  apparent  time   .  May  30,      12      1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.022 
afler  Greenwich  apparent  noon  on  May  30,  or  11^.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  21.63 

May  31,  at  Greenwich  apparent  noon         .  .  20.68 

Difference  for  one  day  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day;  so  the 
calculation  is  as  follow  :  — 

Difference  for  one  hour,  May  30     .  .  21.63 

Change  for  one  day  (or  0".05)  X  0.25  OiM 

Differentce  at  6  hours  after  noon     .  .  .  2L39 

21".39  X  12.022  =  257'M  =4'  17".l 

Declination  at  Greenwich  noon,  May  30   .  .  N.  21  52  41.1 

Change  in  12.0t>2  hours  (additive)  .  4  17,1 

Sun*B  declination  at  lime  of  observation   .  .  N.  21  56  58.1f 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11^.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  20''.93.     Then,  we  find :  — 

O  I        II 

Declination  at  Greenwich  noon.  May  31  .    N.  22     1     9.0 

Product  of  20".93X  11.978=250".8  (subtractive)  4  10.8 

Sun*B  declination  at  time  of  observation  .  .    N.  21  56  58.2 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  AvMrican  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  m.'an  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  u  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun*8  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Patsing  Meridian  ar«  also 
given  on  page  I.  The  sun^s  semidiameter  is  used  in  reducing  the  altitade  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  (if  the  centre ;  and  in  reducing  the  anguhir  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  tlie  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun^s 
centre  over  the  wires  of  a  transit- instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  die  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LI  I  of  Bowditch's  Navigator ^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9".8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1888,  May  15, 

9^  2°"  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100*^  KK,  or  6^  ^0^  40«,  west  of 

Greenwich. 

h    m    • 
Local  aittronomical  mean  time  May  14,        Ul     2  3<) 

Longitude  from  Greenwich  (additive)  .  6  40  40 

Greenwich  mean  time  .  ....  May  15,  3  43  10 « 3^.71 94 
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Smi*s  Right  Jisemuion  Equation  of  Timo, 

h    m     8  ma 

May  15,  Greenwich  noon  .    3  30  44.44  May  15,  noon  .    3  49.79  (additiTv). 

H.  D.  9».890  X  3.7194  .        .  +    0  36.78  H.  D.  —  0«.034  X  3.72  .  —    0.13 

3  31  21.22  3  49.66 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  1^.9  after  noon,  have  beeo  nsed. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  foimd 
by  Table  VI,  A.,  of  Bowditch*8  Jfavigator^  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have:  — 

h    m     s 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon).  .      3  34  34i23 

Hourly  Difference  9*.8565  x  3.7194 -f    0  36.66 

Add  the  local  astronomical  mean  time  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  24>i)  .      0  37  40^ 

The  reduction  O^^  36*.66  could  have  been  found  in  Table  III  corresponding  to  the  Greeowich  mean  time 
3^  43"*  10«.     Also,  by  Table  LI  of  Bowditch's  /Navigator,  the  reduction  is  0™  36>.7. 

3. — On  1888,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100°  10^  W.,  suppose  the  sidereal 
time  to  be  0^  36™  37M6,  and  that  the  corresponding  mean  lime  is  required. 

The  astronomical  day  is  May  14 ;  the  longitude  in  time,  4*  6''  40™  40*,  or  -p  6'' .678. 

h    m      s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  30  37 .6H 

The  H.  D.  9».8565  x  6.678,  or  the  reduction  for  6>'  4()n»  40"  in  Table  III  .    +     1     5.82 

The  sidereal  time  of  local  mean  noon  .  .      3  31  43.50 

The  given  sidereal  time  (4*24^,  if  necessary  for  the  following  subtraction)     24  36  37.16 

Snbtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .    21     4  53.66^211^.06]  57 
—  9«.8296  X  21.08157,  or  the  reduction  for  21h  4^  53«.66  in  Table  II  .  .    —    3  27.22 

The  required  astronomical  mean  time  is  May  14,    21     1  26.44 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  T?ie  Sun^s  True  Longitude  and 
Latitudey  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X^ ;  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date ; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  tliat  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  8,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  9*.8296  X  6.678,  or  the  reduction  for  long.,  Table  II 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    ...... 

The  sum  is  .     21     1   32.43 

—  9».8296  X  0.6103,  or  the  reduction  for  O*"  36»  37«J2  in  Table  II    .    —    0    6.00 

The  required  astronomical  mean  time  May  14,    21     I  26.43 
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Page  lY  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Cohimns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  hy  means  of  which  it  can  he  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun^s  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon^s  semidiameter  may  he  readily  found  by  multiplying  tlie  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch^s 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1888,  Jan.  21,  IQi^,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Jan.  21  is  I'M; 

then, 

as     l^l^     :      10^     =     I'M      :     0".91, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increas- 
ing.    The  moon*s  semidiameter  then,  for  Jan.  21,  10^,  is  14'  48".5  +  0".91,  or  14'  49".4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  mooA. 
When  great  precision  is  needed,  the  hoariy  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  tfie  Moon^s  Upper  Transit  at  Crreentoichj  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspeo- 
tion  from  Bowditgh's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V^XII  contain  TJie  Moon^s  Eight  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-i'egulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1888,  Sept.  9, 
l(fx  iQm  3Q8^  astronomical  mean  time  at  Green\vich :  — 

Right  Jlseension.  DeclinaiioH. 

Sept.  9,  lOh 14  27  24.22 &.     S  l4    l!o 

Diff.  2«.3068  X  10.5   .                  =      +  24.22            12".012  X  10^    =      +    2    6.1 
Sept.  9,  I()»»10ni30«    .  .     14  27  48.44 8.     9  16    7.1 

The  differences  interpolated  for  5^.2  =  0^.09  are,  for  the  right  asoension  2*.3072,  and  for  the  declination 
12" .002,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee t  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contaui  the  Lunar  DistanceSj  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  £. 
is  afllxed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1'^;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  of  the  Differeme,  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it^  and  tJie  P.  L.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  tJie  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator,  subtract  the 
P,  L.  of  Biff,  taken  from  the  Almanac, 

Tlie  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac,  when  the  earlier  Almanac- distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  bo  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  houi*s)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  coiTection  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bodies,  or  by  a  watch  refifulated  to  that  time  by  recent  observations  and  corrected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.     A  longitude  derived  by  this  method  should  always  be 

considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1888,  June  5* 
the  corrected  distance  of  the  moon's  centre  from  that  of  a  Pegasi  is  46^  V2' :  — 

O         I        It 

Corrected  distance  .  .  .  .  .    46  12    0 

Distance  in  Ephemeris  June  5,  Vlh       .  .  .     46  'M  52  P.  L.     0.3829 

Difference 0  22  52  P.  L.     0.8961 

P.  L.    0.5132 


.    46 

34 

52 

.      0 

22  52 

h 
.  — 0 

m 
55 
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13 

9 

Time  from  VI*"  (before) 

Corr.  for  2d  Diff.,  Table  I  .  .  . 

Greenwich  mean  time  June  5   .  .  .      5    4  56 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithmB  of  Bmall  arcs,  the  reduclion  of  the  Greenwich 
time  would  be  foiinil  thus:  — 

From  Ephemeris  .  .  .     P.  L.     0.*{S29 

Dilf.  of  distances,  2'^'  5ii"  =  137*-^"  .  .  .log        3.1:j73 

Red.  of  Greenwich  time,  --0»'  55'"  13"=  —  33I3«  .log        8.52(12 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  epliomerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration; 
they  are,  therefore,  apparent  positions.  All  the  data  e.\C(*pt  meridian  passage  are  given  for  tlie 
moment  of  Greenwich  mean  noon.  'I'hc  c  lumn  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  ihe 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  Tiu?  local  mean  lime  of 
passage  across  anyother  meridian  can  be  found  by  dividing  the  daily  d  fferences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  suhtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  (Treenwich  mean  noon.  The  column  Reduction  to  Orbil 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  f.'om 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Green  wch  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  whch  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediale  dale  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq'^x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
r(;spond:ng  co-ordi::ates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formula  for  finding  the  libration  in  longitude  and  latitude  arc  given 
on  page  418. 

Pag(i  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth**? 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equiiioxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A,  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Su7i^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun'^s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth's  equator,  as  sden  from  the  centre  of  the  sun. 

PARTII—TRF,  EPHEMKUIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulsB  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star-Numbers,  A,  B,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Computation  of  the  dpparent  place  of  a  Bootisfor  1888,  Jidy  %for  tht  tipper  transit  at  IFcahington. 

(Star-Catalogue)    log «  0.4483  log  A       8.3041?*  log  c  8.7748 »  log  d       8.58I3?» 

(Page  283)  log  ^1  9.3331  log  5      0.7I!>1  log  C  0.5712  log  Z>       1.30inw 

(Star-Calalogue)     log  «'  1.2276n  log /V      9.731!)  log  c'  9.7714  log  rf'       9.4547  w 

log  Aa  9.7814  \ogBb   9.0232n  log  Cc  9.3460  n  log  D d   9.8832 

log  A  a'  i).m)7n  log  B  b'  0.4510  log  Cc'  0.3426  log  Dd'  0.7566 

>l        HI  «  O  /  // 

Mean  Ptace,  1888.0,  (page  298)      Uo  =  l4  10  33.184  S^  =  -f-  19  45  .^>6.87 

Aa=  4-     0.604  Aa'=            —     3.64 

Bb=  .—     0.105  B^'=             -j-    2.82 

Cc==  —     0.222  Cci=            -f    2.20 

Dd=  -f    0.764  Dd'=^            +    5.71 

E     ==  0.000  r//'=            —     1.00 

r  fi=  -f     0.040                                                    

Apparent  Place,  1 888,  July  2,           ce  =  14  10  34.185  r5  =  -f  1 9  46  •  2.96 

Pages  285 — 292  contain  the  Independent  Star- Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  The.se  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  wliere  are  also  found  the  formulae  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  fl,  b,  c,  rZ,  a\  I/,  c\  d\  The  independent  star- numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers:  — 

Compviation  of  the  apparent  place  of  a  Booiisfor  1888,  July  %for  the  upper  transit  at  fFashington. 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1888,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  exprt^s- 
sions  for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  tiie  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  H  and  /  Ursae 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date,  in  order  that  each  transit  above  and  bolow  the  pole  may  be  read.ly  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Dale. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  vv  ith  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 

EPH  88 — 32 — i 


USE  OF  THE  TABLES.  501 

may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contahi  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  EpJiem- 
eris  for  the  Meridian  of  Greenwich, 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidinmeter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  rierid- 
ian  of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  Uw.t  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  giv  3n  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  b(  th  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  defic  3nt  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 410  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 


PART  J/r— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Wtishington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  r'ngs  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 417  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 
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The  eclipsc-clomenls  arc  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  ''Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longit^.idc  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"Central  eclipse  at  noon"  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
wiili  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time:  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1888,  February  11, 
begins  at  Sandy  Point  in  the  Strait  of  Magellan,  Patagonia. 

We  compare  the  distance  of  the  place  from  the  curves  of  IP  and  12**  and  we  find  it  to 
correspond  to  about  30  minutes,  therefore  the  time  of  beginning  is  approximately  11**  30™, 
which  is  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean  time  the  result 
will  be :  — 

h      m 

Greenwich  mean  time February  11,  11     30 

Longitude  West .        —      4     43.6 

Local  mean  time        .......  11,  6     46.4 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shjidow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  A^,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  /x  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 

EPH  88 — 32 — 6 


USE  OF  THE  TABLES. 


503 


The  quantities  I  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  /  cor- 
responding to  the  penumbra,  and  /'  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
net's  Spherical  and  Practical  Astronomy^  in  which  l^  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /x,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  $,  irj  and  C,  of  the  observer,  at  spme  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions tbr  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 

represented  by  />  cos  y>'  and  p  sin  ^',  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulae — 

p  cos  ^'  =  jP  cos  ^ 

sin  ^ 


p  sin  ^'  5= 
^  being,  as  usual,  the  geographic  latitude. 


G 


Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place. 


9 

Log  F. 

0.00000  , 

0.00001    ; 

0.00005  Z 
0.00010  I 
0.00018  ^ 
0.00027  ,, 
0.00038  \\ 
0.00050  W 
0.00062  J.: 
0.00075  \{ 
0.00088  W 
0.00101  ^ 

0.00113  |: 

0.00124  Vj 
0.00133  •' 
0.00141  , 
0.00146  ^ 

0.00!  50  : 

0.00151   * 

Log  Q. 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00302  ^ 
0.00300  , 
0.00297  t 
0.00292  I 
0.00284  I 
0.00275  r^ 
0.00264  \\ 

0.00252  rr 

0.00239  W 
0.00226  \\ 
0.00213  \i 
0.00201  ', 
0.00189  : 
0.00178  *' 
0.00169  ^ 
0.00161  I 
0.00155  \ 
0.00152  f 
0.00151   * 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d,  cos  d,  and  /jt.     Put : 

A,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:  — 

^  =  p  cos  <p*  sin  ( /Jt  —  A ) 

7]  =  p  sin  <f^  cos  d  —  p  cos  <f^  sin  d  cos  ( //  —  ?.) 
^  =  p  sin  (f^  sin  d  -\-  p  cos  c^  cos  d  cos  (/z  —  ^  ) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

^'  =  [  7.63992  ]  p  cos  if'  cos  ( /x  -  / ) 

r/  =  [7.68992]  p  cos  ^'  sin  d  sin  (//-/)  =  [7.63992]  ^  sin  rf 
C  is  not  wan  led. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  tlie  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  x*  and  y'.  Their  logarithms  are  given  at  tlie  loot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae :  — 

in  sin  M  =^  X  —  ^ 
rn  cos  M  =  y  —  7} 

n  sin  N  =  a/—  ^^ 

11  cos  N  =  y' —  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  /-:tan/ 

Zand  f  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

m  =  L  • 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  t  to  the  assumed 

time  is  computed  thus :     Find  the  angle  <^'  from  the  equation, 

m  sin  (  M--  N) 
sm  V  = -J ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  <l'  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  (fr  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ifi  for  which 
cos  (fi  is  positive.  This  valu**.  lies  between  the  limits  +  90°  and  —  90°.  The  correction  t  to 
the  assumed  time  will  be  foand  in  minutes,  from — 

For  beginning :  m  cos  ( iW—  N)         L  cos  (f' 

n  n 

For  ending :  _         m  cos  (M  ^  N)         L  cos  <J> 

n  n 

One  such  pair  of  values  of  t  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation, '^assu me  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  t.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  bq  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection  r,  multiplied  by  the  sine  of  the  sun'^s  hour-angle^  (/ji— ^),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  r^  sin  (/i— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  diflfercnce  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0'".001  r^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  ilie 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
pQtations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainly  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

For  beginning :  P  =  iV  —  ^  ±  180° 

For  end :  P  =  N  -\-  ip 

t  being  assumed  that,  in  each  case,  the  value  of  v''  is  taken  between  the  limits  ±  90°. 

Compuiaium  of  the  Solar  Eclipse  of  1888,  February  1 1,  for  Sandy  Point,  Patagonia^  whose  position  ia 

Latitude,      if  =  —    53°    9'.5 
Longitude,  ^  =  -{-    70°  53',6 

Constants  for  the  given  place :  — 

p  sin  ^'  =  9.90127  n 
p  cos  f'  =  9.77880 

From  the  Eclipse  Chart  we  find  the  approximate  time  of  beginning  to  be  ll**  30™  Greenwich 
mean  time,  and  that  the  middle  of  the  eclipse  will  take  place  about  sunset.  The  computation 
of  the  time  of  beginning  is  as  follows :  — 

Beginning. 

b        m 

Greenwich  Mean  Time,  February     11      11     ?0 

fjL  168     52     48 

/i->l  97     59     12 

• 

p  cos  ^  9.77880 

sin(/i-A)  9.99577 

loge  9.77457 

^  -f    059507 
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Mean  Tiine,                      Febru; 

iiry 

Beginning, 
h        m 

11     11     30 

p  sin  ^' 

9.90127  n 

cosd 

9.98701 

9.88828  n 

(1) 

— 

0.77320 

P  cos  <p' 

9.77880 

sin  d 

9.38189  n 

cos  (m— '^) 

9. 14284  n 

. 

8.30253 

(2) 
(l)-(2)                        , 

-h 

0.02009 
0.79329 

p  sin  i/ 

9.90127  n 

smd 

9.38189  n 

9.28316 

(3) 

+ 

0.19194 

p  COS  ip' 

9.77880 

COS  (2 

9.98701 

COS  ( fi^X) 

9.14284  n 

8.90865  n 

(4) 
(8) +(4)                        C 

+ 

0.08103 
0.11091 

const.  log 

7.63992 

/>C08^'C0S(a£--^) 

8.92164  w 

log  e' 

6.56156  n 
0.000364 

const,  log 

7.63992 

log^ 
sin  d 

9.77457 
9.38189  n 

6.79638  n 
0.000626 

«-^ 

— 

0.37112 

y-^ 

— 

0.45783 

a/-e' 

+ 

0.008926 

y/-V 

+ 

0.002669 

msin  Jlf 

9.56951  n 

m  cos  M 

9.66071  n 

tan  Jlf 

9.90880 

J^f 

219°  1' 40^' 

sin  M 

9.79913  n 

logm 

9.77038 
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Greenwich  Mean  Time, 


Beginning. 

b        m 

Februii 

iry 

11     11     30 

71  sin  iV 

7.95066 

ncosJV 

7.42635 

taniV 

0.52431 

N 

73°21'9''- 

cos  N 

9.45710 

logri 

7.96925 

log  J 

1.80113 

1  umbra) 

7.67544 

I'-e: 

9.04497 

Ctan/ 
/ 

6.72041 

0.000525 

0.561960 

L 

0.561435 

M-N 

8in(3f-iV) 

log  m 

145*' 40^31'' 
9.75119 
9.77038 

logL 

9.52157 
9.74930 

sin  i/' 
4' 

9.77227 
36^  17'  40^' 

cob(M-N) 

9.91691  n 

log^ 

1.80113 

1.71804  n 

-cos(M-iV) 

-f     52™.244 

logL 

cos  (/' 

colog  n 

9.74930 
9.90633 
2.03075 

1.68638 

Lcos  0 
n 

t 

:f48™.571 

+  3™.673 
1 1*^  30°* 

T  irN33"^.673 

No  correction  is  necessary  as  the  computed  time  differs  very  little  from  the  ossumod  time. 
The  local  mean  time  of  beginning  is  therefore  February  11,  6**  50"  6\ 

Angle  of  position : 

iV  =  73    2l' 

180^  -  0  =  143     42 

P  217     3 

which  is  estimated  from  the  north  point  of  the  moon's  limb  toward  the  east 
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Elements  of  Occvltations, — Pages  419 — 447  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Red^iis  from  1888.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  begirtning  of  1888  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  ^\e.  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  a.scension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circums<'Tibing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  ns  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  momc^nt,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  y>'  and  p  cos  f',  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulse, 

sin  ip 
p  sin  ^'  = — g- 

p  cos  ^'  =  F  cos  ^ 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon^ 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  X 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  h^^  putting 

where  ^  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Dowwes's 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  h^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the  quanti- 
ties $oi  ^'  and  T  from  the  formulae, 

Co  =  p  cos  if'  sin  Aq 

^^  =  [9.4192]  cos  (Ao-hiAo) 


T     =  "« 
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T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

Ti  =   T   —    0^.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  ti  and  T  -f  ra  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ti  and  ra.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^    z=  p  cos  ^'  sin  (ho  -f-  't  ) 

rj    =  p  s'm  ^  cos  d  —  p  cos  ^'  sin  d  cos  (A©  +  "^ ) 

^'  =  [9.4192]  p  cos  /  cos  {K  +  r) 

r/  =  [9.4192]  p  cos  if'  sin  d  sin  (/*o  +  r)  =  [9.4192]  ^  sin  d 

X  ==i  a/  T 

Compute  m,  ilf,  n  and  iV  from  the  equations 

ms'm  M  =  X  —-  ^ 
m  cos  M  =s  y  —  7) 

nsin  iV  =0/  —  c' 
n  cos  N  =:y'  ^  rf 

«'  =  J*^  =[8.2218]  n 

sin     v''     =  [0.5650]  m  sin  (M—  JV) 
Then,  /»  and  ti  from  the  equations 

f  1  = ^  cos  ( Jlf  —  iV)  —  ■■  — ,—    cos  ^''      (Beginning.) 

f^         /  nr        Arx    .    [9.4350]  ,       ,r    ,  V 

t^  =  -.    ,  cos  (  M  —  JV)  +  ■■ Y-    cos  4*      (End.) 

The  quantkies  t\  and  t-i  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  ■\-  Tx  and  T-f-  Tg  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  i\  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  ly,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

^/ \x  -  ^f -f  (y-^?  =  0.2723 
If  log  m  sin  ( M  —  iV)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  4'  K  1?  ^*'  sin  ^''  >  1.     In  the  latter  case,  the  impossible  value  of 
sin  4'  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  epliemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  4*  =  90°,  or  270°,  according 
as  sin  (ilf —  JV)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 

_       m  cos  ( ilf  —  iV  ) 


n' 
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where 


Putting  ic  for  the  moon^s  horizontal  parallax,  the  distance  from  the  moon^s  limb  will  be, 

r  [m  sin  ( Jlf  -  JV)  -  0.2723] 

disregarding  the  sign  of  sni  (M  —  N) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

-  [m  sin  (  3f  —  iV)  -  0.2723]  [1  +  z  sin  r  ] 

z  =  p  cos  ^'  cos  d  cos  ( ^o  +  '^)  +  />  sin  ^  sin  d 

• 

The  position-angle,  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae :  — 

P  =  N  —  v''  ^^r  immersion, 

P  =.  N  +  (/'  zL  180°      for  emersion, 

it  being  supposed  ihat  the  value  of  ^'',  in  each  case,  is  taken  between  the  limits  zb  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tan  C  =  1+41; 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V==  P  -^  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  (5  Capricorn i,  1888,  August 
20,  for  Glasgow,  Missouri,  whose  position  is 

^  ==  +  39°  13'  45'^6 
;  =  -f.     r»    3™  5».93 

Constants  for  the  given  place,  log  p  sin  <p^  =  9.79868 

log  p  cos  <p'  =  9.88967 

From  the  table  of  elements,  page  435  ff  =  —  0'*  43">.l 

Hence  /i^  =  /f  —  >l  ==  -  l^^  46'".2 

From  DowNEs's  Table,  pages  448 — 449,  or  from  the  formulae  on  page  508,  we  find  the  cor- 
rection to  be  applied  to  the  Washington  mean  time  of  geocentric  conjunction  as  given  on  page 
435,  to  obtain  the  approximate  Washington  mean  time  of  apparent  conjunction,  which  is  thus 
found  to  be  \0^  5"».2. 

As  the  duration  of  the  occultation. will  be  about  one  hour  we  shall  therefore  subtract  and  add 
30'"  and  we  shall  have  the  approximate  Washington  mean  limes  of  immersion  and  emersion  to 
be  used  in  the  computation  ;  thus : 

h 

For  Immersion,  tj  =  —  1.383; 

For  Emersion,  tj  =  —  0.383; 


h     m 

Ti  =  Aug.  20,    9  35.2 
Ti  =  Aug.  20,  10  35.2 


T  (in  sidereal  time) 

Ao  +  ^  (in  arc) 

sin  d 
cos  d 

p  cos  if' 

sin  (Ao  -f  t) 
log.^ 


Immersion, 
h       m 

-  1  46.20 

-  1  23.23 


3     9.43 

47°  2  P  27'' 

9.45670  n 
9.98144 

9.88967 
9.86664  n 
9.75631  n 
0.57057 


Emenion. 
h       m 

-  1  46.20 

-  0  23.06 


-  2     9.26 
—32°  18' 54" 

9.45670  n 
9.98144 

9.88967 
9.72801  n 
9.61768  n 

-  0.41465 
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Immenioa. 

Bmenbrn. 

psin  f^ 

9.79868 

9.79868 

cos  d 

9.98144 

9.98144 

log  p  sin  f  ^  cos  d 

9.78012 

9.78012 

(1) 

+ 

0.60273 

+ 

0.60273 

p  cos  <p' 

9.88967 

9.88967 

sin  c2 

9.45670  n 

9.45670  n 

cos  (/i„  -f-  t) 

9.83086 

9.92692 

\ogp 

cos  ^'  sin  d  cos  (/i„  -f-  r) 

9.17723/1 

9.27329  n 

(2) 

— 

0.15039 

— 

0.18763 

(l)-(2)                       , 

+ 

0.75312 

+ 

0.79036 

(const.)         log 

9.41920 

9.41920 

p  cos  y'  cos  (/i„  -f-  r) 

9.72053 

9.81659 

log  .^' 

9.13973 

9.23579 

C' 

+ 

0.13795 

+ 

0.17210 

(const.)         log 

9.41920 

9.41920 

log.^ 

9.75631  n 

9.61768  n 

sin  d 

9.45670  71 

9.45670  n 

\ogr/ 

8.6:}221 

8.49358 

r/ 

-f 

0.04288 

+ 

0.03116 

log  .X"' 

9.75174 

9.75174 

logT 

0.14092  « 

9.58357  n 

logd? 

9.89266  « 

9.3353 1  n 

iT 

— 

0.78102 

— 

0.21642 

e 

— 

0.57057 

— 

0.41465 

a?-^ 

— 

0.21045 

+ 

0.19823 

logy' 

9.15685 

9.15685 

logr 

0.14092  n 

9.58357  n 

log  /  T 

9.29777  n 

8.74042  n 

y'r 

— 

0.19850 

— 

0.05501 

Y 

-f 

0.70550 

+ 

0.70550 

y  +  y'r  =  y 

+ 

0.50700 

+ 

0.65049 

'y 

+ 

0.75312 

+ 

0.79036 

y-"? 

— 

0.246 12 

— 

0.13987 

0/  —  ^' 

+ 

0.42665 

+ 

0.39250 

y'  -  y 

+ 

0.10062 

+ 

0.11234 

log  m  sin  M 

9.32315  n 

9.29716 

log  m  cos  M 

9.39115  71 

9. 14573  n 

tan  3f 

9.93200 

0.15143  n 

M 

220°  :i2'  (y 

125°  12' 26" 

sin  M 

9.81284  n 

9.91226 

log  m 

9.51031 

9.38490 

log  w  sin  JV 

9.63007 

9.59384 

log  n cos  N 

9.00268 

9.05053 

tan  iV 

0.62739 

0.54331 

iV 

1 

76°  43'  47'' 

7401/41// 
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cosiV 

logn 

const.         log 

logn' 

M-N 

sin  {M  -  iV) 

log  m 

const.         log 

sin  ifi 

<}> 

cos(Jlf-JV) 


Immersion. 

9.36087 
9.64181 
8.22180 
7.86361 

143^^48'  13'^ 
9.77 125 
9.51031 
0.56500 
9.84656 
44°  37' 

9.90687  n 
1.64670 


m 


log  —  cos  (  M  —  iV) 

cos  4' 
[9.43500]  -r-  n' 


m 


--cos(M-iV) 


n 


[9.43500] 


n' 


cos  iji 


4- 

+ 

+ 


1.55357  n 

9.85237 
1.57139 

1.42376 
3^774 
26.531 


t'i  (inaccurate) 
Washington  conjunction  -\-  r 

Washington  mean  time  of  phase,  Aug.  20, 

—  X 
Glasgow  mean  time  of  phase,  Aug.  20, 

A  recomputation  for  these  dates  gives  the  following  results: 

Glasgow  mean  time  of  phase,  Aug.  20,  8^'  40'".55 

The  position  angles  ( Q )  are 

At  ItnrooraioD 


9.243 
62.305 
9^'  35.2 

b   m 

9  44.443 
1  3.990 
8  40.453 


At  Emersion. 


Q 


76 
44 


43.8 
37 


+ 


32   6.8 


74 

43 

180 

297 


1.7 

57.8 

50^ 


Emersion. 

9.43960 
9.61093 
8.22180 
7.83273 

51°10'45'' 
9.89159 
9.38490 
0.56500 
9.84149 

43°  57'  50" 

9.79720 
1.55217 

1.34937 

9.85720 
1.60227 


1.45947 
-  2^355 


±  28.805 

+  6.450 
-  51.160 
10  35,2 

h      m 

10  41.65 
1  3.99 
9  37.66 


9^  37™.84 


Prediction  of  Many  Occulta  lions  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  419 — 447,  gives  If,  the  Washington  hour-angle  at  ih*i  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 

hf,  =  H  —  X         (^  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
^  sss  x;  or,  using  the  values  of  c  and  a:, 

p  cos  <p^  sin  h  =i  x'  T 
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h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

h  =  ho  -h  T 

for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +   ^  ^        ,  because  the  star  moves  a  little  more  than  16® 

in  an  hour  of  meojn  time ;  but  tlie  error  arising  from  ihe  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  (p'  sin  (Ao  +  ")  =  ^  ^ 

The  quantities  h^  and  a/  being  derived  immediately  from  the  data  of  the  Bphemeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
h^  and  x'.     The  computation  of  r  is  effected  as  follows :     We  have 

sin  (  Ao  4-  ^ )  =  sin  A©  +  2  sin  J  r  cos  (K  -{-  i  r)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24**  we  may  put  t  itself  for  2  sin  }  r.  The 
equation  will  then  become 

//  cos  If'  sin  ho  -i-  r  p  cos  ^ '  cos  (A©  -f  Jt)  =asa/T 

from  which  we  find 

.  ^ P  cos  <p'  sin  ho 

3/  —  k  p  cos  if*  COS  (Ao-f-i"^) 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

$  =z  p  cos  <p'  sin  h 

z'  =  [9.41916]  p  cos  If'  COS  h  ^  ' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  h.  If  we  then  put  ^o  ^or  t*^® 
value  of  ^  corresponding  to  A  =  A©  ^t^d  ?'i  for  the  value  of  ^'  corresponding  to  A  =  A©  +  J  r, 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^'1  from  the  table, 
this  equation  can  be  solv.^d  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  r  for  the  two 
extremes  of  j/,  namely,  a/=0.48  and  a/=0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  intermediate  values  of  x*.     For  the  first  approximation  may  be  taken — 

i  T  =  50»»  sin  I  ho     (for  a/  =  0.48) 

J  r  =  40'"  siu  I  Ao     (for  a/  =  0.60) 

or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  pages  448 — 449.  It 
will  be  best  to  make  the  computation  for  every  30"'  of  A„,  and  to  find  the  intermediate  values 
of  T  for  every  10™  by  interpolation.  Then  for  each  30"*  of  A©  we  take  ^'  from  a  table  with 
the  argument  A^^+i  m  and  log  c  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If  the 
value  of  T  thus  arrived  at  differs  more  than  3'"  from  that  employed  in  taking  out  ^',  a  new 
value  may  be  used  to  correct  ^',  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  a/=0.51,  a/ =0.54,  and  4^  =  0.57,  can  then  be  computed  with  the  single  interpo« 
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lation  of  approximate  values  of  t,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  a/  between  a?' =  0.48  and  a/ =0.62.  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Table  L 

The  values  of  tj  and  r/  may  then  bo  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10°*  of  h.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  d, 
since  by  putting 

)jj  =        p  sin  f '  cos  d 

rj2  =  —  p  cos  fp^  sin  d  cos  h 

T/i  may  be  given  in  a  table  of  single-entry ;  and  taking  r^i  from  the  table  of  double-entry  for  a 
positive  dy  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  r^  to  negative 
values  of  d'ls  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  lyi  and  rj2  separately. 

This  table  for  tj  will  be  called  Table  11^  and  the  corresponding  one  for  r/  with  the  same 
arguments  Table  HI.     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  a/  and  H—X=ho  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  3/.  r  will  be  of  the  same  sign  as  A„.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  A  =  A^  -f-  r,  and  take  out  the  value  of  ij. 
Form  the  quantities  y  =  Y  -{-  y^  r^  and  y  —  ^.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occulta tion.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  y*  is 
small.     A  convenient  rule  to  adopt  will  be  — 

y'  <  0.10,  limits  =  ±  0.29 

0.10  <  y'  <  0.15,  limits  =  ±  0.30 

0.15  <  y'  <  0.20,  limits  =  ±  0.31 

0.20  <  y'  limits  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  y)  falls  between  the  limits  thus  indicated,  take  the  values  of  ^'  and  tj^  from  the  appro- 
priate tables  and  compute  r,   Q  and  A  from  the  equations 

V  sin  Q  =  y^  —  r/ 

V  cos  Q  =z  x'  —  ^' 

A  =  (y  —  rj)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  ~  0.2723  is  very  small.     If  A  <  0.2723,  compute 

,,«.^^sinQ  cosP  =  ^-^       (P<180O) 

0.2723  sin  P 

T2   = 

V 

We  shall  then  have — 

Local  mean  time  of  immersion,   T—  ^  +  t  +  ti  —  tj 
Local  mean  time  of  emersion,      T—  A4-T-f-Ti  +  *2 
Position-angle  from  north  toward  east  at  immersion,   180**  ^  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,      180°  —  Q  +  P 
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In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are  : —  ', 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  if  —  ^,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  veiy  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  ^  on  the  bottom  of  a  sheet  of 
|)aper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(  1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H — A  or 
T — X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  450 — 485. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  450 — 451. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars^  page  452. — This  page  gives  the  Washington  mean  times  of  the 
greatest  eastern  and  western  elongations,  the  position  angles  and  the  distances  of  the  satellites 
from  the  centre  of  the  planet,  for  three  weeks  preceding  and  following  opposition. 

Satellites  of  Jupiter^  pages  453 — 477. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  453. 

Phenomena^  pages  484 — 485. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0°,  90°  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  hy  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1^  17°*.6. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERI8 

AND  NAUTICAL  ALMANAC  FOR  1888. 

The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struve  and  Petkbs, 
namely:— 

Precession  =  50''.2411  +  0".0002268  t 

Nutation      =    9".2231  +  0".000009    t 

Aberration  =  20^^.4451 
in  which  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  eclii)tic  is  that  of  Hansen's  Tables  du  Soleilj  wliich  is  (Y^Sl  greater  than  that 
of  Peters,  given  in  the  issues  of  this  Epherneris  preceding  that  for  1882.  A  comparison  of  Hansen^s 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table: — 


Epoch. 

Hansen. 

Peters. 

17.44 

54.22 

30.99 

7.76 

Le  Verrier. 

H.— P. 

H.    L. 

1750 
1800 
1850 
1900 

2:3    28     18.19 
23    27    54.80 
2ti    27    31.42 
23    27      8.02 

19.42 

31.a3 
8.03 

+  075 
+  0.58 
+  0.43 
+  0.26 

u 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  fbrmuliB  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star  Tablet 
of  iht  American  Ephemtris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental  standard  in 
the  catalogue  attached  to  the  Washington  Observaiions  for  1870,  Appendix  U,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  oircunipolnr  stars  north  of  60°  north  declination  are 
from  Dr.  Goold's  Standard  Places  of  Fundamental  StarSj  second  edition.  United  States  Coast  Survey 
Office,  1866.  Of  the  twelve  st-irs  south  of  50°  south  declination,  the  })ositious  of  /^Hydri,  aTiianguli 
Australis,  and  ^Octantis,  have  been  corrected  from  d.-ita  furnished  by  Dr.  Gould;  while  the  remaining 
nine  are,  as  before,  from  the  British  JSTatUical  Almanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  gencnd  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  tnkfu  partly  from  the  Catalogue  of  1098  Standard  Clock  and 
Zodtaeal  Stars,  forming  Part  IV  of  Vol.  I  of  ^^tronomical  Papers  Prepared  for  the  Use  of  the  American 
Epherneris  and  JSTautical  Almanac,  Washington,  1881;  and  partly  from  the  catalogue  of  the  Asf  onomische 
Gresellschafl  of  1878.  "  A  tew  have  been  derived  from  recent  cataloj:ues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  t^iken  from  Boss's  paper  in  the  Report  of  the  JSTorthem  Boundary 
Commission,  Washington,  1879,  for  all  star-  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschaft  list,  and  paitly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AuwERs's  investigations. 

The  values  of  these  corrections  ore:  — 


Year. 

Sirius. 

Procyon. 

1888.0 

A  a f-  0.063        A  ci  —       0.97 

A  a  ==  +  0.026        A  c5  =  +  0.97 

1889.0 

A  a  —  +  0.086        A  a  —       0.89 
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The  ephemeris  of  the  sun  is  coustructed  from  Hansen  and  Olufsen's  TabUa  du  Soltil,  Copeohagen, 
185>),  except  that  Struye's  aberration  has  been  used.  This  is  equivalent  to  adding  (VMO  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatonal 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  fbrmulee :  — 

X  =  R  cos  / 

Y  =  Rsin  /  cos  6i  —  19.3  R  3 
Z  =  U  sin  /  sin  w  -j"  44.5  R  i3 
The  reductions  to  mean  equinox,  J 888.0,  ai'e  computed  by  the  formulae, 

^  X  =  -\-  Ysecu  A  /  sin  1" 

1  F  =  —  X  cos  w  A  /  sin  V  +  ZSu  sin  1"  —    9.4  r  fl  sin  (  /  -f  187° ) 
A  Z'  =  —  Xsin  o  ^  >  sin  1''  —  FA  u  sin  I"  +  21.7  r  fl  sin  (  /  -f  ^87** ) 
Wherein — 

A  and  ,3    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
w,    the  obliquity  of  the  ecliptic; 
A  ?. ,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  w,     the  reduction  of  the  mean  to  the  apparent  obliquity; 
7,     the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.     'ITie  correction  for  latitude 
has  been  taken  from  Goetze's  papt;r  in  the  ^Astronomical  Journal,  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  Invtstiga- 
iion  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  ity*  is  8" .848.  The  adopted  semi- 
diameter  of  ihe  sun  at  the  earth^s  mean  distiince  is  \&  2".  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  15'  59".788  has  been  used. 

The  right  ascension,  declination  and  i^irallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  the  Moon,  Pait  I,  page  268,t  and  a  corrected  table  l)eing  substituted  lor  Table  XXXIV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  l)y  the  formula, 

S  =.  0.272274  77  -h  2''.5 

The  constant  2".5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  dae  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury,  Washington, 
1864.  They  ai-e  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
ConnaissanAX  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  VV.  Hill's  Tablts  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  pa|>er  On  the  Corrections  of  Lindenau's  EUmenls  of 
Mews,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  lieen  discussed 
and  ap|)lied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  j^,^  of  their  value.  The  following  are  tlie 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:  — 

L  =  320  13  a3.'87  +  68910L1527  / 

TT  =  3a3  23  17.84  +  65.9990  t 

a  =    48  25  55.29  +  27.6997  / 

i  =      1  51     2.20  —  0.02141  / 

e  =        192:^8''.75  -f  0.18549  t 

n  =      689050^^8^)27 

a  =  1.52:^6^)15 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formulae. 

The  ephemeris  of  Satuni  i-  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub- 
lished by  the  Smithsonian  Institution. 

*  Astronomical  Observations  made  at  the  U.  S.  J^aral  Observatory,  Washington,  1865,  Appendix  II. 
t  Astronomical  Observations  made,  at  the  U.  S.  J^aval  Observatory,  Washington,  1875,  Appendix  II. 
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Tlie  semidiuneters  of  the  planets  are  computed  trom  the  toliowiij^  vaiut:^: — 
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S»-iiit«liara»-i»-r. 

I»2  DUi. 

Mercury 

3^W 

0.00 

Venus 

8.54IJ  i  0X^^ 

0.00    . 

Mars 

2j^i'2  ±  O.tfiT 

Jupiter  ( polar  ^ 

18.78     4-  O.iAu 

0.70 

Saturn  I  |iolar  i 

8.77     4-  O.Ocfi* 

OJ^  i 

Uranus 

1.68    a-  0;J 

1.30  / 

Neptune 

1.28 

1.48 

Jupher  i  equatorial  • 

•20.110 

0.70 

Satiuii  ( t^qiiatorial  ^ 

1*.:J8 

0i*5 

Le   VnRRiEa,   Tk*ory  of  Mrrr^ry, 

PeircE-  Irr^rii  tl$f  \Va>hili;nofj  CHje*T- 
\miofi*  of  1^45  aiHJ  lr^^4*i.  ue%de 
with  th*-  Mural  Cin:le. 


Tlie  el«*ioeiit>  ot*  ecli{><ie^  of  tLe  miu  and  orrii1t;ition.^  of  «tar>i  by  the  moon  are  adapted  to  Besbei.'s 
method,  u.«iii^  the  «ipH.*ial  form^  in  Chauve.het's  Splwrind  and  Prwiiad  Aglronomy.  The  adopted 
9eniidiaiDeter«  are: — 


Semi*Jiain#.-ter  of  the  mhi  at  distance  iinitv. 
Ratio  ot  radius  of  nj«»*«n  to  miiiii^  of  eartli 


95t>.788 
0JJ7227 


The  erlips*?*  of  Ju}»iier «  j^tt-liiu-^  are  •'iHu\m\*-*\  fn#in  Toi»D's  Continu/tJioa  of  Damoiseal'^s  TahltM^ 
Washinsion,  ItTH.  11i»-  oriMiltaiiiiU*.  tmij-ix>,  eir..  an*  ***mj|Mji»  ij  from  Woolhocse's  Tahle«,  BriiM 
.Yatdieal  mllmtstMr  l«»r  I  •■*."•.  Tal»«*  II  of  ♦^n-h  yittjliie  haviujf  lj»-<'ii  aiL'i|»t«il  to  DAMOiscAr^s  Table**. 

The  eloii^atii  »ii>  .-»ij<l  rf»rijijiH'ti*.iij?»  of  the  jsaiellii*^  i^f  rfaiuni  :irv  <'oifi}>iited  from  nianii^^rript  Libleit 
prepciretl  by  Pn»lW*K>r  Xevcomb. 

Ttie  apparent  elenj^uL-  of  the  rinffj*  of  r^aHim  are  <"oinpiit»'<J  fntut  Be^^ei/s  data,  except  thone  lor 
the  du<kT  rijj*. 

The  ekmiraii»-»n.*  of  the  •*!*•] liie?>  of  I'raijU'i.  r.nd  of  the  <ifelliiH  of  Nepiiine  are  cofiipnt^'d  from  tlie 
data  of  Froiirrnf*^  Nevcomb'^  L'rnman  aitd  ,\'*p4unoin  .Syirf^wur.  Wa-hiuinoii,   I^7.j. 

In  rofiij'iijiisr  lii*-  }.».»*iT>«»fi-^  «*f  olr-^r^alMri*-?-.  Il<*-  lale<  av^il^to*-  <L-il:i  lj;ive  lieeii  ii««fd.  Tlje  |M>-itioUK 
liaTe  been  Utmi^f-il,  in  M«iny  iii-t^uo*— ,  xiirr>u'j\i  iJh-  Ci^>*jrte«y  <»{  t)i*-  dJi>^:ior«  of  the  O I r-er>'a lories, 
in  re>|«'>n*<'  to  a  cifuiAr  i*»4i#-«J  by  iJ#*-  ?*«;|»-n!it*-fi«i»-iit  of  iij^  An»*-ri<vin  Kj'tteujfrL-. 

The  rwi«Ktvj»n  to  •e«:*-»-ntrK'  I'ltiuiii*-,  aji*l  ti*^  Uf^-^hxiiin  of  lii*-  n«»ii!j-  of  ihe  eartlt,  are  derived  lirmi 
Bessee's  eifr-iueiii*  of  the  ten>--tridl  ^^p!**-!!.*)-!- a*  a«i"]»-!e»l  in  TrJ'i*-  III  of  C/H^crt^ET's  Sp/wriral  and 
ProfiifvJ  .itt.v(f»(maf.  Vol.  11:  — 

krff  <f  = -j:*I>*t.Vi 
r-'  —  c  =  —  II  :*•  -•i5  >in  'i  c-  -t-  1  .!«;  «ijj  4  <? 

Tabje  IV,  hjf  iii^liiif  Tiie  Imit:j'3*-  fn>fn  ajj  «.«}t*er»-^1  ahjT;i^i»-  <.«f  P'«;^h-.  i^  coii*tru<t^  for — 

1     An  aitjixi*-  of  Pol?>ri*>  *-«^ii^J  to  45'. 

'i     A  <i*-<^J]ira.l>>ij  of  Vohsj^r-  *-»^'rii  lo  —   S*'*  4*^.4. 

The  p^nijri:;  laJ  o>?xj|*uUiT>.»ii*  of  liie  K|'ij»-ijj*-ri^  iis"**-  t«et»-ij  disT'"i!i;r:*-«J  iii  tl*e  f.';k«'WTLj£^  njauner: — 

t#orTZ«>t.iiJ  itLTi^ihiL.  in  Pr'.*ji-— *.♦*•  Keitb:  nr*:'  a-'-«*^ !->• 'L  2ti>d  ij^'-uj^:!'*!!.  l»"i  Pr"H'~-«'»r  Va^  Vleck: 
rul.'fjiri*:T>>if,  \n  Pr'.«3*-*-^.#r  K»:>ij.E:  iuiiiir  *JlK-- i*'--^'-'.  I'V  *!r-  W.  li.  <!*i.:Tiii:  M-^rciry  jtixj  Veuu^w  l/> 
Mr.  H  P.  Ar«Ti«:  M^r*^.  J  ;j»r:-er.  •f^njrii.  I  rajju*. :  i>d  N-'jtT.iij-,  t»}  .M '.  K-m.!  lit  At  Brc  ha^a^;  Juj»iterV 
saiejjrbe:*.  i/i  Mj^.  A%".  F.  M'K-  Kitteil.  Tue  nv*-»j  ^lar-  11?:^*-  t«e»eu  i »?>e . ♦tir**d  r»T  Mr.  \l  ii*f?ftR  ajjd  Mr. 
it  Mcma^  ii»e  ff«ei>entl  eif^Ttsitul*  K>r  tii^ir  fvd.i<-i>«»ii_  in  Mr.  WiErf  kli.:  IIj^  <»c^Lii2iii«:tiijs,  by  Mr.  J.  O- 
WiE9ft3U^  aitd  ii*e  *Jt-ij}»?«t»  iiciTe  teen  cc*inf*iitrid  aud  lite  ciiarts-  j«r'.»^i*^rir>d  In"  Mr.  Br< 
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21 

26 

30 

21 
27 
31 

22 
27 
31 

22 

28 
32 

22 
28 
32 

23 

28 

;t3 

23  ,  24 

2-»     20 

:i3    34 

34 

30 
34 

1      0 
1   10 
1  20 
1  30 

2    0 
1  50 
1  40 
1  30 

28 
30 
31 
32 

2» 
31 
32 
32 

29 
31 
33 
33 

30 
32 
33 
34 

30 
33 
34 
34 

31 

33 
34 
35 

31 
34 

35 
35 

32     33     33  i  34 

34  a-.     35  '  36 

35  36     37     3H 

36  3(>     37     38 

34 
37 

38 
39 

35 
37 
39 
39 

35 

40 

36 
38 
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40 

37 

39 

41 

41 

37     38 

40  1  40 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
reaL 

m 

0"' 

!"• 

2^- 

3*^ 

4b. 

5^ 

6*^ 

wh. 

For 
Seoooda. 

ID 

8 

Ul        8 

lU        8 

m      8 

m     8 

m      8 

m     8 

m     8 

8 

8 

U 

0 

0.000 

0    9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

1    8.807 

0 

o.oo(» 

1 

0 

0.104 

0    9.993 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1    8.971 

1 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1   9.i:i5 

2 

0.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.6:» 

0  59.469 

1    9.298 

3 

0.008 

4 

0 

0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1    9.462 

4 

0.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.306 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

0.014 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

0.016 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1    0.124 

1    9.954 

7 

0.019    . 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0.288 

1  10.118 

8 

0.028 

9 

0 

1.474 

0  11.304 

0  21.134 

0  30.96;^ 

0  40.793 

0  50.622 

1    0.452 

1  10.281 

9 

0.025 

10 

0 

1.638 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1    0.616 

1  10.445 

10 

0.027 

11 

0 

1.802 

0  11.632 

U  21.461 

0  31.291 

0  41.120 

0  50.950 

1    0.779 

1  10.609 

11 

0.030 

12 

0 

1.966 

0  11.795 

0  21.625 

0  31.455 

G  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

0.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1    1.107 

1  10.937 

13 

O.orif* 

14 

0 

2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1    1.271 

1  n.ioo 

14 

0.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1    1.435 

1  11.2G4 

15 

0.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1     1.599 

1  11.428 

16 

0.044 

17 

0 

2.7a5 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1    1.762 

1  11.1^92 

17 

0.046 

18 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1     1.926 

1  11.756 

18 

0.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.9si() 

19 

0.052 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.08:} 

20 

O.Oi^S 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42,759 

0  52.588 

1    2.418 

1  12.247 

21 

0.0.->7 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

0.060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  :}3.257 

0  43.086 

0  52.916 

1    2.745 

1  12.575 

23 

0.(HKi 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1    2.909 

1  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  2:^755 

0  33.584 

0  43.414 

0  53.243 

1    3.073 

1  12.903 

25 

0.(Mi8 

26 

0 

4.259 

0  14.089 

0  2:5.919 

0  33.748 

0  43.578 

0  53.407 

1    3.237 

1  13.0ei6 

26 

0.071 

27 

0 

4A2^ 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  5:1571 

1    3.401 

1  13.230 

27 

0.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  -34.076 

0  43.905 

0  53.735 

1    3.564 

1  i:5.:»4 

28 

0.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

0.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  :M.403 

0  44.233 

0  54.063 

1    3.892 

1  13.722 

30 

0.082 

31 

0 

5.079 

0  14.908 

0  24.7:« 

0  :}4.567 

0  44.397 

0  54.226 

1    4.056 

1  13.886 

31 

0.085 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

0.087 

33 

0 

5.40G 

0  1.5.236 

0  25.0(55 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

0.000 

:u 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54  718 

1    4.547 

1  u.:m 

34 

0.09:? 

:i5 

0 

5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1    4.711 

1  14.541 

35 

O.OWJ 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.:i86 

0  45.216 

0  55.046 

1    4.875 

1  14.705 

36 

0.0l»8 

37 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1    5.039 

1  14.868 

:{7 

0.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1    5.203 

1  15.032 

38 

0. 104 

:i9 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

39 

0.1(H3 

40 

0 

6.r.53 

0  16.:^83 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  i5.:wo 

40 

0.109 

41 

0 

6.717 

0  10.546 

0  2(3.376 

0  36.206 

0  46.035 

0  55.8('k5 

1    5.694 

1  15.524 

41 

0.112 

42 

0 

G.SSl 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1    5.858 

1  15.688 

42 

0.115 

43 

0 

7.045 

0  16.874 

0  26.7(M 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

0.117 

44 

0 

7.208 

0  17.0:J8 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.186 

1  16.015 

44 

0.1-^0 

45 

0 

7.:372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1    6.350 

1  16.179 

45 

0.123 

46 

0 

7.5:J6 

0  17.:i()6 

0  27.195 

0  37.025 

0  46.a^)4 

0  56.684 

1    6.513 

1  16.343 

46 

0.126 

47 

0 

7.700 

0  17.529 

0  27.'3.59 

0  :^7.188 

0  47.018 

0  56.848 

1    6.677 

1  16.507 

47 

0.12H 

43 

0 

7.R)4 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

0.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1    7.005 

1  16.834 

49 

0.  I'M 

50 

0 

8. 191 

0  18.021 

0  27.8r;0 

0  37.680 

0  47.510 

0  57.:«9 

1    7.169 

1  16.998 

50 

o.i:^ 

51 

0 

8.3.V> 

0  18.  le,") 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.3:i2 

1  17.162 

51 

0.i:t9 

52 

0 

HJyVJ 

0  18.349 

0  28.17« 

0  38.008 

0  47.8;r7 

0  57.667 

1    7.496 

1  17.:K6 

52 

0.142 

5:^ 

0 

8.68:i 

0  18..512 

0  28.342 

0  :{8.171 

0  48.001 

0  57.8:U 

1    7.660 

1  17.490 

53 

0.145 

54 

0 

8.847 

0  18.676 

0  28.r.0(» 

0  :i8.335 

0  48.165 

0  57.994 

1    7.824 

1  17.654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.«70 

0  :^.499 

0  48.329 

0  58.158 

1    7.988 

1  17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

0  28.8;W 

0  ;W.663 

0  48.492 

0  58.:i22 

1    8.152 

1  17.981 

56 

0.15:5 

57 

0 

9.3:« 

0  19.  KW 

0  28.997 

0  :W.827 

0  48.(>5() 

0  58.486 

1    8.315 

1  18.145 

57 

0.1.% 

58 

0 

9.502 

0  19.  :m 

0  29.161 

0  :}8.991 

0  48.820 

0  58.650 

1    8.479 

1  18.309 

58 

0.158 

59 

0 

9.666 

0  19.495 

0  29.:«5 

0  39.154 

0  48.984 

0  58.814 

1    8.643 

1  18.473 

59 

0.161    1 

1 

Side- 
real. 

Qh. 

p. 

2h. 

3»»- 

4b. 

5"^ 

6»»- 

Yb. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

gh. 

gh. 

Ut         8 

11^ 

W' 

13^ 

14h. 

IS"^ 

for 
Seconds. 

m 

Ill      8 

Ill          8 

m      9 

m      s 

m      a 

m      B 

HI         8 

8 

8 

0 

I  1H.Ck3(3 

1  'J8.466 

1  :?8.296 

1  48.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

'  0.000 

1 

1  l.-.H()0 

1  28.630 

1  :i8.459 

1  48.289 

1  58.119 

2    7.948 

2  17.778 

2  27.607 

1 

i  0.003 

2 

1   ld.\)'M 

1  :;8.794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.1-^8 

I  2H.9;.8 

1  :58.787 

1  48.617 

1  56.446 

2    8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

1  19/^2 

1  :^.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

0.011 

5 

1  19.456 

1  29.285 

1  :)9.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.r)19 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.4-26 

6 

0.016 

7 

1  I9.78:J 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

0.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

0.027 

11 

1  20.4:» 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

12 

1  20.604 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2    9.750 

2  19.580 

2  29.409 

12 

0.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2    0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

1  20.9:» 

1  30.760 

1  40.589 

1  50.419 

2    0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2    0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

IG 

1  21.2:;8 

1  31.087 

1  40.917 

1  50.746 

2     0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2    0.740 

2  10.569 

2  20..'399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2    0.904 

2  10.733 

2  20.56:3 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2    1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41..572 

1  51.402 

2    1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

1  31.900 

1  41.7:16 

1  51.565 

2     1.395 

2  11.225 

2  21.054 

2  30.8^ 

21 

0.057 

22 

1  22.241 

1  32.070 

1  4L9()0 

1  51.729 

2    1.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

1  22.404 

1  :i2.2:i4 

1  42.(X)4 

1  51.893 

2    1.7-2:3 

2  11.552 

2  21.382 

2  3L211 

23 

0.0i>3 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2    1.887 

2  11.716 

2  21.546 

2  31.:375 

24  ' 

0.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2    2.050 

2  11.880 

2  21.709 

2  31.5:39 

25     0.068    1 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.3a5 

2    2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2    2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1  2:^.224 

1  33.053 

1  42.883 

1  52.712 

2    2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2    2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2    2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1  23.715 

1  33.545 

1  43.:374 

1  53.204 

2    3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

1  23.879 

1  33.708 

1  43.5:w 

1  53.368 

2    3.197 

2  1:3.027 

2  22.856 

2  32.686 

32 

0.087 

33 

1  24.043 

1  3:3.872 

1  43.702 

1  53.531 

2    3.361 

2  1:3.191 

2  2.3.020 

2  32.850 

:33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2    3.525 

2  13.354 

2  23.184 

2  33.013 

34 

0.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2    3.689 

2  13.518 

2  23.348 

2  33.177 

35  1 

0.096 

36 

1  24.534 

1  34.:i64 

1  44.193 

1  54.02:3 

2    3.852 

2  13.682 

2  23.512 

2  33.341 

:36 

0.098 

37 

1  24.698 

1  34.5'28 

1  44.3,57 

1  54.187 

2    4.016 

2  13.846 

2  23.675 

2  33.505 

37 

0.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2    4.180 

2  14.010 

2  23.8:39 

2  33.669 

38 

0.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2    4.344 

2  14.173 

2  24.003 

2  :33.833 

39 

0.106 

!    40 

1  25.190 

1  :i5.019 

1  44.849 

1  54.678 

2    4.508 

2  14.337 

2  24.167 

2  3:3.996 

40 

0.109 

41 

1  25.353 

1  3.'>.183 

1  45.012 

1  54.842 

2    4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1  25.517 

1  :{5.347 

1  45.176 

1  55.006 

2    4.835 

2  14.665 

2  24.495 

2  34.324 

42  j 

0.115 

43 

1  25.681 

1  3;3.51l 

1  45.340 

1  55.170 

2    4.999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1  25.845 

1  :^.674 

1  45.504 

1  55.333 

2    5.163 

2  14.993 

2  24.822 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.8:58 

1  45.668 

1  55.497 

2    5.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

1  36.002 

1  45.8:32 

1  55.661 

2    5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2    5.655 

2  15.484 

2  25.314 

2  35.143 

47 

0.128 

48 

1  26.500 

1  :^.330 

1  46.159 

1  55.989 

2    5.818 

2  15.648 

2  25.477 

2  :35.307 

48 

0.1:31 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2    5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.1:34 

50 

1  26.828 

1  36.a57 

1  46.487 

1  56.316 

2    6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.1:37 

51 

1  26.992 

1  36.821 

1  46.6ol 

1  5().480 

2    6,310 

2  16.139 

2  25.969 

2  35.798 

51 

0.1,39 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2    6.474 

2  16.303 

2  26.13:3 

2  35.962 

52 

0.142 

5:5 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2    6.G37 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2    6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2    6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2    7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2    7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

1  28.i:« 

1  37.968 

1  47.797 

1  57.627 

2    7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2    7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 

Side- 
real. 

H"^' 

gh. 

1 

10^- 

IP- 

W' 

13*^ 

14^ 

15^- 

For 
Seconds. 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  If'KOM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

TU 

le*^ 

17h. 

18^ 

19^ 

20'»- 

21'^ 

22^ 

23"^ 

7ar 
SeoondAi 

m      a 

m      8 

m      a 

m      8 

m      a 

m      a 

m      a 

m      a 

a 

a 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.080 

0 

0.000 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.005 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

0.0(J8 

4 

2  37.928 

2  47.7G8 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7,581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.085 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

0.019 

8 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

0.022 

9 

2  38.747 

2  48.577 

2  58.406 

3    8,236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

0.025 

10 

2  38.911 

2  48.741 

2  58..570 

3    8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

0.027 

11 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

0.030 

12 

2  39.239 

2  49.068 

2  58.898 

3    8.728 

3  18.5.57 

3  28.387 

3  38.216 

3  48.046 

12 

o.o:g 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

0.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

0.038 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

16 

2  39.894 

2  49.7:M 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

0.044 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

0.046 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

0.049 

19 

2  40.386 

2  50.215 

3    0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

0.052 

20 

2  40.549 

2  50.379 

3    0.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

0.055 

21 

2  40.713 

2  50.543 

3    0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  10.:}66 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

0.060 

23 

2  41.041 

2  50.870 

3    0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

0.063 

24 

2  41.205 

2  51.034 

3    0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

0.066 

25 

2  41.369 

2  51.198 

3    1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  41.532 

2  51.362 

3    1.192 

3  11. Oil 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.6^ 

2  51..526 

3    1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3    1.519 

3  11.349 

3  21.178 

3  31.006 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  51.853 

3    1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3    1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

0.082 

31 

2  42.352 

2  52.181 

3    2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

0.065 

32 

2  42.515 

2  52.345 

3    2.174 

3  12.004 

3  21.8:54 

3  31.<)63 

3  41.493 

3  51.322 

32 

0.087 

33 

2  42.079 

2  52.509 

3    2.338 

3  i2.u;s 

3  21.997 

3  31.827 

3  4LC>57 

3  51.486 

33 

0.090 

34 

2  42.843 

2  52.673 

3    2.502 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

0.093 

35 

2  43.007 

2  52.836 

3    2.666 

3  12.49(5 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

0.096 

36 

2  43.171 

2  53.000 

3    2.8;!0 

3  12.6^9 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

0.098 

37 

2  43.334 

2  5,3.104 

3    2.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

0.101 

38 

2  43.498 

2  53.3j8 

3    3.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.:W5 

38 

0.104 

39 

2  43.662 

2  53.492 

3    3.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

0.106 

40 

2  43.826 

2  53.656 

3    3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43.990 

2  53,819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42,967 

3  52.797 

41 

0.112 

42 

2  44.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0.115 

43 

2  44.317 

2  54.147 

3    3.977 

3  13.806 

3  23.636 

3  :«.465 

3  43.295 

3  53.124 

43 

0.117 

44 

2  44.481 

2  54.311 

3    4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

45 

2  44.645 

2  54.475 

3    4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

0.123 

46 

2  44.809 

2  54.638 

3    4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  54.802 

3    A,632 

3  14.461 

3  24.291 

3  34.1il 

3  43.950 

3  53.780 

47 

0.128 

48 

2  45.137 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.2^ 

3  44.114 

3  53.943 

48 

0.131 

49 

2  45.300 

2  55.130 

3    4.960 

3  14.789 

3  24.619 

3  34.418 

3  44.278 

3  54.107 

49 

0.134 

50 

2  45.4(34 

2  55.294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

0.137 

51 

2  45.6-28 

2  55.4.58 

3    5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

0.139 

52 

2  45.792 

2  55.621 

3    5.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55.785 

3    5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

0.145 

54 

2  46.120 

2  .55.949 

3    5.779 

3  15.608 

3  25.438 

3  .35.267 

3  45.097 

3  54.926 

54 

0.147 

55 

2  46.283 

2  5G.113 

3    5.942 

3  15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

0.150 

56 

2  46.447 

2  .56.277 

3    6.10() 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

0.153 

i    ^I 

2  46.611 

2  56.441 

3    6.270 

3  16.100 

3  25.929 

3  35,759 

3  45.588 

3  55.418 

57 

0.1. -^i 

58 

2  46.775 

2  56.604 

3    6A'M 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

0.158 

59 

2  46.939 

2  56.768 

3    6.598 

3  16.427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

0.161 

Side- 
'  roal. 

1 

16^ 

17h. 

18*^- 

19"^ 

20^- 

21^ 

22"^ 

23"^ 

For 
Seoonda. 
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TABLE  III.— MEAX  SOLAK  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  IXTERVAL. 


Mmu 

Solar 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
•^9 

30 
31 
32 
33 
34 

2S 

36 

3ti 
39 

40 
41 
42 
43 
44 

4r> 

46 
47 

48 
19 

50 
51 
52 
53 
54 

55 
56 

57 

58 

:.9 


0 


h. 


!  Solar 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 


0.000 
0.164 
0.329 
0.493 
0.657 

0.821 
0.9e4> 
l.liO 
1.314 
1.47CI 

1.643 
1.807 
1.971 
2.136 
2.300 

2.464 
2.6-28 
2.793 
2.9.'i7 
3.121 

3.2a'> 

3.4:)0 
3.614 
3.778 
3.943 

4.107 
4.271 
4.435 
4.600 
4.764 

4.928 
5.093 
5.257 
5.421 
5.585 

5.750 
5.914 
6.078 
6.242 
6.407 

6.571 
6.735 
6.900 
7.0&4 
7.2:j8 

7.392 

7.721 

7.8ci5 
a049 


0  8.214 

0  ^:rTS 

0  t;,:A2 

0  CL707 

0  a871 


0^ 


m 
0 
0 
0 
0 
0 


9.035 
9.199 

9.5(^ 

9-692 


1 


9.856 
10.021 
10.185 
10.349 
10.514 


I 


6"- 


Fot 


0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.3% 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


11.499 
11.663 
11.828 
11.992 
12.156 

12.321 
12L485 
12.649 
12.813 
12.978 

13.142 
13.306 
13.471 
13.635 
13.799 


0 
0 


13.963 

14.128 
0  U.'492 
0  14.4r^ 
0  14.6::0 

0  14.785 

0  14.949 

0  15.113 

0  15.278 

0  15.442 

0  L'».»K« 
0  i:.770 
0  IM'i'-j 
0  l€.*A<f 
0  16--A3 

0  16.427 

0  I0.r^2 

0  Ui.7:6 

0  lo.lw 

0  17.(K> 

0  17.-249 

0  17.413 

0  17.577 

0  17.742 

0  17.1«*> 

0  Ir.f.CO 
0  lh.-^*A 
0  \r.:t^J 
0  Ir.VJS 
0  l«?.7-/7 

0  1-  •-1>2 

0  U'.0-V> 
0  Vj/£^j 

0  i:«.:ir4 
0  i^.ta:^ 


m 


B 


0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.5:^ 
0  21.684 

0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22.r06 
0  22.670 
0  22.8;^ 


0 
0 
0 
0 
0 


22.998 
23.163 
23.327 
23.491 
23.656 


0  23.820 
0  23.994 
0  24.148 
0  24.313 
0  24.477 

0  -24.641 
0  24.C05 
0  '^.970 

0  -^^.i:m 

0  25.-29b 

0  25.4^$ 
0  2r.^/27 
0  25.7'jl 
0  25.9C:«5 
0  'Jh.hUb 

0  •i*;.284 
0  '^b.APi 
0  2»j  1512 
0  tft;.777 
0  ;au.941 

0  27.10G 
0  •27.-270 
0  •/7-4:'4 

0  27.r'>; 
0  -27.702 


0 

0 
0 
0 
0 


0  -^.74^ 
0  -^./Jl'J 

0  '£*.ffr; 

0  -21^.^1 
0  •2:-».40G 


ok. 


I 


m   8 

0  Ly.c(>9 

0  29.734 

0  29.898 
0  30.062 
0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.046 


0 
0 
0 
0 
0 


31.212 
31.376 
31.541 
31.705 
31.869 


0  32.034 
0  32.196 
0  32.362 
0  32.5-26 
0  32.691 

0  32.855 
0  33.019 
0  33.183 
0  33.:M8 
0  :».512 

0  33.676 
0  33.841 
0  34.0Cr> 
0  34.169 
0  34.333 

0  34.49:5 
0  34.602 
0  34.826 
0  34.990 
0  35.155 

0  :{5-319 
0  X>.4rCj 
0  35.64^ 
0  35.'il2 
0  X.iCft 


0 
0 
0 
0 
0  36.79e 


36.140 

3G.:/c, 

3G.4*» 

36.g:« 


0  30.962 

0  37.1-2^3 

0  :C-21lO 

0  :«^.4.v» 

0  37-619 

0  37.7tS 

0  :^/M7 

(J  :y;.ii-2 

0  :^.'/:t} 

0  :^.A¥) 


0 

0 
0 
0 
0 


3c.7#Z^ 

:^'//7 


0 

0 
0 
0 
0 


:tt>.4-26 
39.590 
39.754 
39.919 
40.083 


0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.J:61 
0  41.7-26 

0  41.890 
0  42.a'>4 
0  42.219 
0  42.383 
0  42.547 


xn  ft 
0  49  2.-2 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 


0  42.711 
0  42. -^6 
43.040 
43.204 
43.3&J 


0 
0 

0 


0 
0 
0 
0 


52.568 
52.732 
52.^06 
53.0ai 


0  43..'i33 
0  43>i97 
0  43.HJ1 
0  4C026 
0  44.190 

0  44.354 
0  44..018 
0  44.6r^ 
0  44.&47 
0  45.0U 

0  45.176 
0  45. -MO 
0  45.:(»4 

0  45.*>y? 
0  ^*.-\SS 

0  4.'.997 

0  4^;.  101 

0  46.3^^ 
0  ¥'yXJf^) 
0  4*;.^^4 


0 
0 
0 
0 
0 


46-i^'- 
4*i;>-3 
47.147 

47.:ni 

47.475 


0  47.640 
0  C.^A 
0  47.9»>- 
0  4^.i:?2 
0  ^.'£n 

0  4r  4*;i 
0  \r..^fS, 
0  4r.71<; 
0  4^.CC4 
0  49.115 


0  53.225 

0  53.3t^ 
0  53.554 
0  53.718 
0  53.fe>-2 
0  54.046 

0  54.211 
0  54-37.J 
0  l.A.l'.'ii 
0  54.71/J 
0  54.^» 

0  55.0:^2 
0  '.£>.VA'> 
0  55.3iil 
0  .U5.5-25 
0  H>.i>& 

0  .V..^C5 
0  .=^0.01'- 

0  :»;.i-2 
0  .v;.:^; 
0  :jb.iAii 

0  .v;.67r> 
0  u..<t^ 

0  .57.C«Ci 
0  57.1«y; 
0  57-255 

0  hl.¥y> 
(>  :,7jrO 
0  :/7.'fS» 
0  .>7.X> 
0  lr,VMi 

0  r>.4^ 

0  Tr-f^, 
0  :jr.r\*} 

0  .'>/y7.s 


v"r,!) 


ni 

0  59.3(»3 
0  59.467 

0  ry.G:?2 

0  59.7D() 


m 


0 


59.960 
0.124 
0.289 
0.453 
0.617 

0.782 
0.946 
1.110 
1.274 
1.439 

1.603 
1.767 
1.9:^2 
2.096 
2.260 

2.424 

2.5>^ 
2.753 
2.917 
3.0eJl 

3.246 
3.410 
3.574 
3.739 

3.903 

4.or>7 
4.2:'>l 
4.:;i*) 

AJJid) 

ArrM 

5.0' 3 
5.-217 

5-:irl 

5.'>46 

5-710 
5.'<4 

CMC: 
6-vn 

7.^r24 
7.1% 

7-T3 

7.ri7 
7.^;?i 

7.'-45 
-.174 


I 


II 

9.160 
9.324 
9.488 
9.652 

9.817 

9.0^1 

10.145 

10.310 

10.474 

10.638 
10.802 
10.967 
11.131 
11.295 

11.4.59 
11.624 
11.788 
11.952 
12.117 

12.281 
12.445 
12.609 
12.774 
12.938 

13.102 
13.266 
13.4:n 

13..095 
13.7.7J 

13.924 
14.0-^ 
14--2.V2 
14.416 
14..>1 

14.745 

i4.r^o 
\b.r/A 

l.'».-05 

i^;/t.9 

l'.V-2 

l»/.72^ 

l'.,-.rl 

i7A4.S 
17  '^f* 


17.-V> 
17.7'>2 
17.^^ 

1-  <'.f. 
1-.K< 

1-  r-jT; 


(I 
1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
:52 

34 
35 

39 

40 
41 
42 
43 
44 

45 

¥', 
47 
*? 

4^ 

:a 


O.IXO 

o.oorj 

0.005 

O.OOH 
0.01 1 

0.014 
0.016 
0.019 
0.0-22 
0.025 

0.027 
0.030 
0.0:0 
0.0:  J6 

o.o:« 

0.041 
0.044 
0.047 
0.049 
0.052 

0.(K>5 
0.057 
0.060 
0.W3 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.^>-2 

0.</jO 
OJ/M 

().ff.M'» 

0.101 
O.I'M 
0.107 

0.110 
0-11:4 
0  115 
0.11^ 
O.LiO 

0.1-23 

h  lt£* 

f'/iz: 

t.'Ati 


13 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

• 

1 

Mean 
Solar. 

gh. 

Cjh. 

10^ 

llh. 

• 

13^- 

14^ 

15*^ 

1 

Tor 
Seconds. 

m 

m      8 

m      8 

Til         8 

m      8 

m 

8 

ru       H            ni       8 

III         8 

B 

« 

0 

1  18.iN>2 

1  2S..08 

1  38.C65 

1  48.421 

1  58.278  i  2    8.1  M     ^  17.991  '  2  27.847  | 

0     O.(MK)     1 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2    8.298 

2  18.155 

2  28.011 

1 

0.003    1 

2 

1  19.180 

1  29.0:17 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

f 

58.935 

2    8.791 

2  18.648 

2  28.504 

4 

0.011  ; 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

1  20.(X>2 

1  29.H5H 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.997 

7 

0.019 

8 

1  20.106 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

1  20.:«0 

1  30.187 

1  40  043 

1  49.900 

1  59.756 

2    9.613- 

2  19.469 

2  29.326 

9 

0.025 

10 

1  20.495 

1  30.:151 

1  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.im 

1  30.515 

1  40.:372 

1  C0.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

0.030 

12 

1  20.823 

1  30.(580 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.0:13 

13 

1  20.987 

1  30.844 

1  40.700 

1  .^0.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038    i 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

16 

1  21.4H0 

1  3i.:w 

1  41.193 

1  5i.o:o 

2 

0.906 

2  10.763 

2  20.019 

2  30.476 

16 

0.044    : 

17 

1  21.644 

1  31.r>01 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.(540 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.:J78 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

0,052 

20 

1  22.137 

1  31.994 

1  41.a'')0 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.46() 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

1  22.794 

1  32.(i51 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

1  22.9r)9 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068    i 

26 

1  2:i.li3 

1  32.979 

1  42.8.56 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.^87 

1  33.144 

1  43.000 

1  52.8.57 

2 

2.713 

2  12..570 

2  22.426 

2  32.283 

27 

0.074 

28 

1  23.451 

1  33.308 

1  43.1()4 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

1  23.780 

1  :w.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.(H5 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.1578 

2 

3.534 

2  13.391 

2  23.247 

2  3:1.104 

32 

0.088    i 

33 

1  24.273 

1  ;M.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  2:1.412 

2  33.268 

33 

0.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.57(5 

2  33.432 

34 

0.093 

35 

1  24.601 

1  :m.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.:«5 

2 

4.192 

2  14.048 

2  2:1.905 

2  33.761 

36     6.099     1 

37 

i  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.0(59 

2  3:1.925 

37 

0.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  14.:J77 

2  24.2:13 

2  3^1.090 

38 

0.104 

39 

1  25.2;>9 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.. 5(52 

2  34.418 

40 

0.110    i 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.. 582 

41 

0.112    ' 

42 

1  25.751 

1  35.<i08 

1  45.4(54 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  :14.747 

42 

0.115 

43 

1  25.916 

1  35.772 

1  45.(529 

1  55.485 

2 

5.342 

2  15.198 

2  25.0.54 

2  34.911 

43 

0.118 

44 

1  26.080 

1  35.9:36 

1  45.793 

1  55.049 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.231> 

45 

0.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

.  46 

0.126 

47 

1  26.573  . 

1  36.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129    1 

48 

1  26.737 

1  3(3.593 

1  46.450 

1  56.306 

2 

6.163 

2  1(>.019 

2  25.876 

2  35.7:12 

48 

0.131 

49 

1  26.901 

1  :J6.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  215.040 

2  35.897 

49     0.1:14     1 

50 

1  27.0Ci6 

1  36.922 

1  46.778 

1  .56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.1:17    , 

51 

1  27.230 

1  37.0.-«(J 

1  4(>.ai3 

1  56.71H) 

2 

6.a56 

2  16.512 

2  26.369 

2  :i6.225 

51 

0.140 

52 

1  27.  :m 

1  37.251 

1  47.107 

1  5(5.964 

2 

6.820 

2  16.676 

2  2(5.533 

2  36.389 

52 

(1.142 

53 

1  27.5.'S8 

1  :n'.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145    1 

54 

1  27.723 

1  37.579 

1  47.43o 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.4.56 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151     i 

56 

1  28.or,i 

1  37.1)08 

1  47.7(54 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.1.5:1 

57 

1  28.215 

1  38.072 

1  47.9-28 

1  57.785 

2 

7.(541 

2  17.498 

2  27.354 

2  37.211 

57 

0.1.56    1 

68 

1  2S.:m 

1  :18.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  -37.375 

58     0.1,59 

59 

1  28.544 

8^- 

1  38.4(X) 

1  48.257 

1  58.113 
Hh. 

2    7.970 

12^- 

2  17.826 

2  27.683 

2  37.539 

59     0.162    ' 

Mean 
Solar. 

gh. 

14h. 

1 

15^- 

For 
Secondn. 

BPH  88—33—^14 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME, 


TO  BE  ADDKD  TO  A  MEAN  TIME  INTERVAL. 


ID 
0 
1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
»-i9 

30 
31 
32 
33 
34 

:?5 

.S6 
37 

:« 

39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 

54 

55 

56 
57 

58 
59 


m 
2 
2 
2 
2 
2 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


Heau] 
SolAi- 1 


37.704 
37.868 
38.032 
3ai96 
38.361 


2  38.525 
2  ;i8.G89 
2  38.H;)4 
2  :J9.018 
2  39.182 

2  39.:M6 

2  39.511 

2  39.()75 

2  39.839 

2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41.15:3 
2  41.318 
2  41.482 
2  41.646 


41.810 
41.975 
42.  i;59 
42.303 
42.4(>8 

42.632 
42.796 
42.960 
43.125 
43.289 

43.453 
43.617 
43.782 
43.946 
44.110 


2  44.275 

2  44.4:{9 

2  4^1.  ()03 

2  44.767 

2  44.9.{2 

2  45.096 

2  45.260 

2  45.425 

2  45.  .'89 

2  45.75o 

2  4:..917 

2  46.082 

2  4().246 

2  46.410 

2  46.574 

2  46.739 

2  46.903 

2  47.067 

2  47.2:« 

2  47.:^.K3 


16^ 


1 


1 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2 
2 
2 


47.560 
47.724 

47.889 
48.053 
48.217 

48.381 

48.546 
48.710 

48.874 

49.o:» 


2  49.203 
2  49.367 
2  49.5:a 
2  49.696 
2  49.860 

2  .50.024 
2  59.188 
2  50.:i53 
2  50.517 
2  50.681 


2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  53.310 
2  5:}.  474 
2  53.<K« 
2  53.803 
2  53.967 

2  54.131 

2  ,'■^4.295 

2  54.460 

2  54.()24 

2  54.788 


2  54.952 
2  55.117 
55.281 
55.445 
55.610 


2  56.r95 

2  56.7.  )9 

2  56.J)24 

2  57.088 

2  57.252 


17 


h. 


ni  B 
2  57.417 
2  57.581 
2  57.745 
2  57,909 
2  58.074 


2 
2 
2 
2 
2 


58.238 

58.402 
58.566 
58.731 
58.895 


2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 


2 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


2  55.774  3 

2  55.9:«  3 

2  .^.6.102  3 

2  56.267  I  3 
2  56.431 


3 

3 
3 
3 
3 
3 


59.881 
0.045 
0.209 
0.373 
0.538 

0.702 
0.866 
1.031 
1.195 
1.359 

1.523 

1.688 
1.852 
2.016 
2.181 

2.-345 

2.509 
2.673 

2.838 
3.002 

3.166 

'S.:m 

3.495 
3.659 
3.823 

3.988 
4.152 
4.316 

4.480 
4.645 

4.809 
4.973 
5.1*37 
5.302 
5.4(56 

5.630 
5.795 

6.123 
6.1^87 

6.452 
6.616 
6.780 
6.944 
7.109 


in 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


3 
3 
3 
3 
3 


7.273 
7.4:37 
7,602 
7.766 
7.930 

8.094 
8.259 
8.423 

8.587 
8.751 

8.516 
9.080 
9.244 
9.409 
9.573 

9.737 

9.901 

10.066 

10.230 

10.394 

10.559 
10.723 
10.887 
11.051 
11.216 


3  ll.:»HO 

3  11.544 

3  11.708 

3  11.873 

3  12.0:J7 

3  12.201 

3  12.366 

3  12. 5:  W 

3  12.694 

3  12.858 


13.023 
13.187 
13.351 
13.515 
13.680 


CI 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


17.129 
17.294 
17.458 
17.622 
17.787 

17.951 
18.115 
18.279 
18.444 

18.608 

18.772 
18.937 
19.101 
19.235 
19.429 


3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.:}86 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 


3  13.844  1  3  23.700 

3  14.008 

3  23.H65 

3  14.173 

3  24.029 

3  14..337 

3  24.193 

3  14.501 

3  24.358 

3  14.665 

3  24.522 

3  14.830 

3  24.686 

3  14.994 

3  24.850 

3  15.158 

3  25.015 

3  15.:J22 

3  25.179 

3  15.487 

3  25.343 

3  15.651 

3  25.508 

3  15.815 

3  25.672 

3  15.980 

3  25.836 

3  16.144. 

3  2(1.000 

3  16.308 

3  26,165 

3  16.472 

3  26.329 

3  16.637 

3  26.493 

3  16.801 

3  26.657 

3  16.965 

3  26.800 

19^ 

20'*- 

3 
3 
3 
3 
3 


26.986 
27.150 
27.315 
27.479 
27.643 


3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  21K122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 


3 
3 
3 
3 


30.271 
30.436 
30.600 
30.764 


3  30.929 


3 
3 
3 
3 
3 


31.093 
31.257 
31.421 
31.586 
31.750 


3  31.914 
3  32.078 
32.243 
32.407 
32.571 


3 
3 
3 


3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.557 

3  3:5.721 

3  33.8S6 

3  34.0::0 

3  34.214 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 


3 
3 
3 
3 
3 


a5.200 
35.364 
;35.528 
35.693 
35.857 


3  36.021 
3  36.ia5 
3  :36.3r;0 
3  36.514 
3  3(>.678 

21^- 


22*^ 

23^^- 

For 
Secondfi. 

1  in   8 

ni   8 

a 

8 

:<  :36.842 

3  4!).()91) 

O 

(J.  000 

3  37.007 

3  46.863 

1 

0.003 

3  37.171 

3  47.027 

2 

0.005 

3  37.335 

3  47.192 

3 

0.008 

3  37.500 

3  47.356 

4 

O.Oll 

3  37,664 

3  47.520 

5 

0.014 

3  37.828 

3  47.685 

6 

0.016 

3  37.992 

3  47.849 

7 

0.019 

3  -38.157 

3  48.013 

8 

0.022 

3  38.321 

3  48.177 

9 

0.025 

3  38.485 

3  48.342 

10 

0.027 

3  38.649 

3  48.506 

11 

0.0:30 

3  38.814 

3  48.670 

12 

0.0*33 

3  38.978 

3  48.  KU 

13 

0.036 

3  39.142 

3  48.999 

14 

0.038 

3  39.307 

3  49.163 

15 

0.041 

3  39.471 

3  49.327 

16 

0.044 

3  39.635 

3  49.492 

17 

0.047 

3  39.799 

3  49.^55<i 

18 

0.049 

3  39.964 

3  49.820 

19 

0.052 

'  3  40.128 

3  49.984 

20 

0.0.55 

3  40.292 

3  50.149 

21 

0.057 

3  40.456 

3  50.313 

22 

0.060 

3  40.621 

3  50.477 

23 

0.063 

3  40.785 

3  50.642 

24 

0.066 

3  40.949 

3  50.806 

25 

0.068 

3  41.114 

3  50.970 

26 

0.071 

3  41.278 

3  51.i:34 

27 

0.074 

3  41.442 

3  51.299 

28 

o.orr 

3  41.606 

3  51.463 

29 

0.079 

3  41.771 

3  51.627 

30 

0.082 

3  41.9:35 

3  51.791 

31 

o.oa5 

3  42.099 

3  51.956 

32 

0.088 

<  3  42.264 

3  52.120 

:3:3 

0.090 

3  42.428 

3  52.284 

34 

0.093 

3  42.592 

3  52.449 

35 

0.096 

3  42.756 

3  52.613 

:36 

0.099 

3  42.921 

3  5i?.777 

37  0.101 

3  43.085 

3  52.941 

:3rt 

0.104 

3  43.249 

3  53.IO0 

:39 

0.1(/7 

3  43.413 

3  53.270 

40 

0.110 

3  43.578 

3  5:3.434 

41 

0.112 

3  43.742 

3  53.598 

42 

0.115 

3  43.906 

3  53.763 

43 

0.118 

3  44.071 

3  53.927 

44 

0.120 

3  44.235 

3  54.091 

45 

0.123 

3  44.:399 

3  54.256 

46 

0.126 

3  44.563 

3  54.420 

47 

0.129 

3  44.728 

3  5^1.584 

48 

0.131 

3  44.892 

3  54.748 

49 

0.134 

3  45.056 

3  54.913 

50 

0.137 

3  45.2-20 

3  55.077 

51 

0.140 

3  45.:385 

3  55.241 

52 

0.142 

3  45.549 

3  55.405 

53 

0.145 

3  45.713 

3  55.570 

54 

0.148 

3  45.878 

3  55.734 

55 

0.1,51 

3  46.042 

3  55.698 

56 

0.153 

3  46.206 

3  56.0(k3 

57 

0.156 

3  46.:370 

3  56.227 

58 

0,159 

3  46.535 

3  56.391 
23^ 

59 

0.162 

22^- 

Se 

For 
conds. 
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TABLE  IV.— LATITUDE  BY   POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 


Reduce  the  obeerved  nititude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  local  sidereaJ  time. 

(  less  than  1»»  17™.6,  subtract  it  from  l^  17"'.6s 
if  the  sidereal  time  id  )  between  1"  17."H)  and  131"  17  "'.(5,  subtract  1^  17"'.(i  irom  it; 

(  greater  than  Vi^  H^.e,  subtract  it  from  25»>  17".6; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract 
from  the  true  altitude,  according  to  its  sign.    The  result  is  the  latitude  of  the  place. 


it 


Ezample.- 

-1888,  November  10,  at  9»»  29™  a9«,  P. 

M.,  mean  solai 

'  time,  in  longitude 

1  290  east 

of 

Greenwich, 

suppose  the  true  altitude  of  Polaris  to  be  2fP  29':  required  the  latitude  of  the  place. 

Local  astronomical  mean  time  . 

•                        fl 

9  29  29 

Reduction  from  Table  III,  for  9h  29"  29« 

•                        • 

.       +    1 

34 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183              15  20  17.5 

Reduction  from  Table  HI,  for  longitude  ( 

=  Ih  56"  east. 

or  minus)       —    0 

19 

Sum  (having  regard  to  signs)  is  equal  to  1 

ocal  sidereal  time 

0  51 

1.5 

h    m     s 
1   17  36 

Subtract  sidereal  time     . 

m 

0  51 

1.5 

Remainder  is  equal  to  hour-angle  of  Polai 

ris   . 

0  26  34.5 

True  altitude 

. 

+  29  29.0 

Correction  from  Table  IV. 

• 

—    1  16.7 

Lati 

tude 

•                         ■ 

-h28  12.3 

TABLE  IV— 1888. 

Hoar^  Angle. 

Qb. 

^h.               2^- 

3^- 

A"^- 

5^- 

m 

O         1                      1             O           /                                  Of 

o       / 

O          / 

0       f 

0 

-1  17.3     • 

-1  14.7     '        -1     6.9 

/ 

-0  54.7 

/ 

-  0  38.6     ' 

-0  20.0 

i 

5 

1  17.3   •■• 

1  14.2    *•*          1    6.0 

0.9 

0  53.5 

1.9 

0  37.2    *•* 

0  18.4 

1.6 

10 

I  I7.2-"' 

0.5    ' 
1   13.7                 1     5.1 

0.9 

'  0  52.3 

1.9 

0  35.7    *•* 

0  16.8 

0.1 

0.5    1 

0.9 

1.3 

^.   ^     1.5 

.  15 

I  17.1 

1  13.2                  1     4.2 

0  51.0 

0  34.2 

0  15.1 

0.1 

0.6 

0.9 

1.3 

1.5 

20 

-  1  17.0 

-  1  12.6             -  1     3.3 

-  0  49.7 

-0  32.7 

-0  13.4 

25 

1   16.8    "•*  i       1  12.0    ^^          1     2.3 

1.0 

0  48.4 

1.3 

0  31.2    "•* 

0  11.7 

1 7 

30 

1  16.6    "'^          1   11.4    "■•  '       1     1.3 

1.0 

0  47.1 

1.3 

0  29.6    *•• 

0  10.1 

35 

I   16.4    "•*          1   10.8    *••  !       1     0.3 

1.0 

0  45.7 

1.4 

0  28.0    '■• 

0    8.4 

* 

0.3                            0.7 

1.1 

1.4 

1.6 

1.7 

40 

-  1  16.1              -  1  10.1 

-0  59.2 

-  0  44.3 

-  0  26.4 

-0    6.7 

45 

0.3 
1  15.8 

1     9.3    "•« 

0  58.1 

1.1 

0  42.9 

1.4 

0  24.8    *•• 

0    5.1 

0.3                      o.a 

1.1 

1.4 

50 

1  15.5 

1     8.5 

0  57.0 

0  41.5 

0  23.8 

0    3.4 

55 

I  15.1    '-' 

1     7.7    '-' 

0  55J) 

1.1 

0  40.1 

1.4 

0  81.6    '•• 

-0     1.7 

60 

-  1   14.7    '-' 

-  1     6.9    "•' 

-0  54.7 

1.9 

-  0  38.6 
9h. 

1.5 

-0  80.0    '•' 

+  0    0.01 

Hour-Angle. 

6^- 

7h. 

gh. 

lO*"- 

11^ 

m 

O          / 

O          1 

O          1 

O          / 

o       t 

0      0 

0 

+  0    0.01    '        +0  20.0     ' 

-1-0  38.6 

# 

-1-  0  54.7 

1 

+  1    6.9    ' 

•f  1  14.7 

t 

5 

0     1.7    *•'          0  21.6    '•• 

0  40.1 

1.5 

0  55.9 

1.9 

1    7.7   ••" 

1  15.1 

0.4 

10 

0    3.4    **^          0  23.2 

0  41.5 

1.4 

0  57.0 

1.1 

1    8.5   ••« 

1  15.5 

0.4 

15 

0    5.1    '*'          0  24.8    *•* 

0  42.9 

1.4 

0  58.1 

1.1 

1    9.3   ••" 

1  15.8 

0.9 

1.6                       1.6 

1.4 

1.1 

0.8 

0.3 

20 

+  0    6.7           i   +  0  26.4              -HO  44.3 

-1-  0  59.2 

+  1  '0-'    «. 

+  1  16.1 

25 

0    8.4    ^'^ 

0  28.0                 0  45.7 

1.4 

1     0.3 

1.1 

I  10.8  ••' 

1  16.4 

0.3 

30 

0  10.1     **^ 

0  29.6    ^'^         0  47.1 

1.4 

1     1.3 

1.0 

1  11.4    "•• 

1  16.6 

0.9 

35 

0  11.7    *•*          0  31.2    ^'^          0  48.4 

1.3 

1     2.3 

1.0 

1  13.0   '•• 

1  16.8 

0.9 

1.7                        1.5 

1.3 

1.0 

o.« 

0.9 

40 

-HO  13.4 

-H  0  32.7           ,   -1-  0  49.7 

+  1     3.3 

A  n 

+  '  "^^   o« 

+  1  17.0 

m.    • 

45 

0  15.1 

0  34.2    *•*          0  51.0 

l.J 

1     4.2 

0.9 

1  13.8   ••• 

1  17.1 

0.1 

1.3 

0.9 

.  ^    0.5 

0.1    . 

50 

0  16.8          ,       0  35.7    ^'           0  52.3 

1     5.1 

1  13.7 

1  17.2 

55 

0  18.4    *••          0  37.2    ^'^         0  53.5 

1.9 

1     6.0 

0.9 

1  14.2   ••* 

1  17.3 

0.1 

60 

+  0  20.0    *•'      +  0  38.6    ^*'*  i   +  0  54.7 

^•*      +1     6.9 

OJ) 

+  1  14.7   ""^ 

•¥  1  17.3 

0.0 

1 

i 


